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^Jca^.iccaa ctgcacctc, ,ttctatc,a tt.aa.tccc cgg,,atcct 50 
ctaca.atcc ctc,a..tc, acccac,::.:<,t cc,.-.aagct .gccct.cac 100 
ggc.gcaaqg gaggctcctg tggacaggcc agg.aggtyg qoctcagg., l^^O 
gtgc.tc.ag gcg.ccagtg gqctgagg. -.cagcaaoa gctagg,,t.c 200 
atctccagtc ccag.acaca gc...,gc-.a ccatggc.ac gcctgg^ctc 2.3 
caqcagcatc agcagccccc aggaccgggg gaggle. agg tgg^-^ 
cacccggagg agcagctcct gcccctgtcc gggc,,atga. tgattct..:t 350 
ccc^caggcc acccagaaga gaaggcoacc .cg.-ctggag g.aca.^-a 400 
tga<:a,gctc tcag,p,otg ctgctg.tgt gg.ttcOggt gttggca^Og .5. 
gqcggcacag agcacgccta ccggcccggc cgU:agggly tgtccOc;L.<: SC:,, 
cga.ctcacg gg.acc.gt ctccg.gtcg ttcgtgcacc gtgtg^:ac.a 5-^0 
gec.^tcctc accaccogcg acoggcaccg ggcctgcagc accta^cgaa 000 
ccatttatag gacc.cctac cgc.gcagcc ctgggctgqc ccctg.cagg .^:0 
cctcgctacg cgUgctgccc cggctggaag aggaccagcg ggcttc.tgg 700 
ggcctotgga gcagcaatat gccagccgcc atgccggaac ggagagagct 750 
gtatccagcc tggcccctgc cgctgccctg caggatggcg gggtga.act 80^, 
tgccaqtcaa atgtggatga atocadtgct aggagg.gcg gctgtcccca 850 
gcgctgcatc aacacogccg gcagttactg gtgccagtgt tgggagggyc 900 
acagcctgtc tqcagacggt acactctgtg tgcccaaggg agggrccccc 950 
agggtggccc ccaacccgac aggagtggac agtgcaatga aggaaoaagt 1000 
gcagaggctg cagtccaggg tggacctgct ggaggagaag ctgcagctgg 1050 
.gctggcccc actgcacagc ctggcctcgc aggcactgga gcatgggctc 1100 
.cggaccccg gcagcctcct ggtgcactcc ttccagcagc tcgg.cgcat 1150 
caactccctg agcgagcaga tttccttcct cgaggagcag ctggggtcct 120G 
.tcctgcaa gaaagactcg tgactgccca gcgccccagg ctggac.gag 1250 
.cacgc cgcc.ngcag cccccatgcc cctocccaac atgctggggg 1300 
tocagaagcc acctcggggt gactgagcgg aaggccaogc agg.ccttcc 1350 
tccttttcct cctccccttc c.tcgggagg gtccccagac cctggcatgg 1400 



gi: 
c-:cct 



gatgggctg, .atttttttt gtgaatccac cc^tagctac ccccaccctg 1450 
qtta.ccca. cggcatccca aggccaggtg gg.-cct cage tgagggaagg 1500 
tacgagttcc rctgctggag cc■^ agiaco- at.gcacagg ccaggcagcc l^'-O 

.f ,,ft-g(Ti ciac ccccagcaca 1600 
c g gag g c t . g g g t g g g g c c t, .... a g l g y y • ^ J - J 

ataaaaataa aacgtgaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 16b0 
aaaaaaaagg gcggccgcga ctctagagtc gacctg.aga agcttggccg 1700 
ccalggccca acttgtttat tgcagcttat aatggttaca aat 1743 

<;:10; 2 

<:ni:- 295 
<212- PRT 

< :;17 ■ Homo sapiens 

i::r.L A.,-, se. p.. P.o,r.,cuy ,U. ,-.oCl„ Clu ..ys Ala Thr 

Pr. Fro Gly Gly Thr Gly H.s Glu Gly Leu Ser Gly Gly Ma Ala 



9i) 



..sp Val Ala Ser Gly Val Gly Ser Gly Ar^ Hrs Arg Ala Arg Leu 
P.c, Ala Arg Pro Lea Gly Cys Val Leu Ser Arg Ala Hrs Gly Asp 



0 55 



P.. val ser Glu Ser Phe Val Gin Arg Val Tyr Gin Pro Phe Leu 
Thr Thr cys Asp Gly His Arg Ala Cys Ser Thr Tyr Arg Thr lie 



Tyr Arg Thr Ala Tyr Arg Arg Ser Pro Gly Leu Ala Pro Ala Arg 

Q 5 i u 

r.-c r^'c, Fro Glv "^rp Lvs Arg Thr Ser Gly Leu 
Pro Arg Tyr A±a Oj s C_^s tro L.iy .Ly ^ ^ 

110 

Gly Ala Cys Gly Ala Ala He Cys Gin Pro Pro Cys Arg Asn 

Gly Gly ser Cys Val Gin Pro Gly Arg Cys Arg Cys Pro Ala Gly 

llO 

Trp Arg Gly Asp Thr Cys Gin Ser Asp Val Asp Glu Cys Ser Ala 

155 ^^^^ 

-1^ r^r^ r-Q Tip Tx<^v '^hr Ala Gly S^-'r 
Arg Arg Gly Gly Gys Pro .In arg LyS le ...n . ^^^^ 

170 ^ 

nr. .-w^ Trn Glu Gly His Ser Leu Ser Ala Asp Gly 
Tyr Trp Cys Gin '.ys ii^' ^-lu j^y 



185 



190 



195 



Thr T'-u Cys Val Pre 

2 00 



o Lys Gly Gly Pro Pro Arg Val Ala Pro As 



>0 5 



n 

210 



Gly Val A::p Ser Al 



a Met. Pys Glu Glu Val Gin Arq P^u 



2 20 



(■In G-'r 



Arn Val A-p Leu Leu Glu Glu Lys 



■^lu Lys Leu Gin Leu Val Leu 

2 4 0 



, I a : Leu His iGu: Leu Al. 

15 



^ Ser Gin Ala Leu Glu His Gly Leu 



2 50 



255 



; .... Pro Gly G-^^r Leu Leu Val His Per Phe Gin Gin Leu Gly 

' "■ ' .. ^.0 



21 0 



,r, IL. Asp Ser L^u Ser Glu Gin He Per Phe Leu Glu Glu Gin 



, Ser Gys S-r Gys Lys Lys A^p Per 
)aO " '^^^ 
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-212- Artificial Sequence 



:sV- Synthetic ola.gonucleotide probe 
luu ■ 4 

t-s t t :-..:actc ctgtogqgtt gg 22 

• 2 1 P ' 5 

- 21 V- 4 6 

• 2 1 2 I'NA 

.■:;] v. Artificial Sequence 

. Synthetic oligonucleotide probe 

■ *^';;!,,aJactt gccaqtcaga tgtggatgaa tgoagtgcta ggaggg 



21'V^ 6 



211> 2 94 6 
?A2y DMA 

;:13> Hono sapiens 

■100.> 6 r 0 

.,gotcqc<^cc qtcgcccctc ycctccccgc aqagt.-cc.:t cq. <-,q'- - - 

qatgtql:qtq qqqtcaqcrc acqqcqqqqa cVatgqtqaa attcccyqcq 100 

otcacqcict actggccccl qatccqgttc ttgqtgccoc tqgqcaLcac TK. 

caacatagco atcga.ttcg gggagcaqgc cttqaaccgg ggcatCg.Lg 200 

ctgtcaaaga ggatgcagtc gaqatqctyg ccagcta.-:qq qctgqcqtac 2b0 

tccctcatga agttcttcac gggtcccalg agt.uacttca aaaatgtqqg 300 

cctggtgttt gtgaacagca agagagacaq qaccaaagcc qtcctgtqta isr. 

, , - , -4- „<- -,^,^:,,,;,.--r rja^aqnttat; 400 
tqqtq<)tggc aqggqccatc qctqL.i,q l u l. . . -i. - - . 

aqtqarttaq qatacUacat tatcaataaa ctgcaccaLg tggacqaqOc 45i. 

qqlqg^jaaqc a^.ga.gagaa gqocct t cct gtac^ctcgcc gcctttcctt bOn 

tcatgqacgc aatggcatgg acccatgctg gcattctctt aaaacacaaa Ob > 

taca3tnt<.3 tggtgggatg tgc:ctcaatc tcayatgtca tag.tcagqt eCOl 

.gttttvgta gccattttgc tt<:acagtca cctg.aatgc cgggagcccc 650 

tgctcarccc gatcctctcc ttgtacatgg grccacttgt gcg^tgcacc 10'. 

accctgtg:c tggq:tacta ca:Kiaacatt cacjacatz-a t-cctgacag 70O 

aagtggcccg gagctgggqg gagatgcaac aataagaaag atgctgagct £00 

tctggtggcc tttggctcta attctggcca cacagagaat cagtcggcct 850 

attgtcaacc tctttgtttc ccgggacctt ggtggcagtt ctgcagccac 900 

aqaggcagtg gcgattttga cagccacata ccctgtgggt cacatyccat 950 

acggctgqtt gacggaaatc cctgctqtgt atcctgcttt cgacaagaat 1000 

aaccocagca acaaactggt gagcacgagc aacacagtca cggcagccca li'50 

catcaagaag ttcaccttcg tctgcatggc tctqtcactc acgctctgtt 1100 

tcgtgatgtt ttggacaccc aacgtgtctg agaaaatctt gatagacatc 1150 

atcggagtgg actttgcctt tgcagaactc .gtgttgttc ctttgcgqat 1,:00 

cttctocttc ttcccagttc cagtcacagt gagggcgcat ct-:accgggt 1250 

ggctgatgac actgaagaaa accttcgtcc ttgcccccag ctctgtgctg 1500 



cggatcatcg tcctcatcgc cagcctcgtg gtcctaccct acctgggggt 1^50 
gcacggtgcg accctgggcy tgggctccct cctggcgggc tttgtgggag M'/'O 
aatccaccat ggtcgccatc gclgcgtgct atgt-ta ,:cg gaaycagaaa 1 ; V. 
naga^gatgg agaatgaqtic gqccacg<:,ag ggggaagact ctgrcatgac I'.'-O 
agacatgcct ccgacagagg aggtgac,:iqa calcgtggaa ai.<jagagagg 1' .0 
agaatgaata aggcacggga cgccatgggc actgcaggga cggtcagtca !• )0 
ggatgacact tcggcatcat ctcttcc:;tc tcccatcgta ttttgttccc l-,0 
tttttrttgt tttgttttgg taatgaaaga ggccttaatt taaaggtttc 1 ■ :0 
gtgtcaattc tctagcatac tgggtatoct ca;-actaacg gggggaccta 1 0 
gtgaatggtc tttactgttg ctatgtaaaa acaaacgaaa caactgactt l-.O 
cal, accc::tg cctcacciaaa acccaaaaga ca;-:.qct qcc t.racggt tga 1 ■ 
cqrtgtgtcc t cctc:c<:ct,g gacaatctcc tcl t ggaacc aaacgactgc ] 
agctgtgcca tcgcgcotcg gLcaccctgc acagraggcc acagactcLc 1 
ctgtcccc^t tcatcgctct taagaatcaa csg-.ttaaaa ctcggcttcc r-Jd 
tttgatttgc ttcccagtca catggccgta caaagajatg gagccccggt T'-'io 
ggc-tcttaa atttcocttc tgccacggag ttcgaaacca tctactccac ..-O-) 
acatgcagga ggcgggtggc acgctgcagc ccggagtccc cgttcacact ^b^: 
gaggaacgga gacctgtgac cacagcaggc t:g-acagatgg acagaatctc .■/CO 
ccgtagaaag gtttggtttg aaatgcoccg ggggcagcaa actgacatgg ./-SO 
ttgaatgata gcatttcact ctgcgttctc cnagatctga gcaagctgtc : 300 
agttctcacc cccaccgtgt atatacatga gctaactttt ttaaattgtc -^50 
acaaaagcgc atctccagat tccagaccct gccgcatgac ttttcctgaa _-400 
ggcttgcttt tccctcgcct ttcctqaagg t-;icattaga gcgagtcaca J^:;-!! 
tggagcatcc taactttgca ttttagtttt tacagtgaac tgaagcttta jSu") 
agtctcatcc agcattctaa tgccaggttg ctgtagggta acttttgaag .-.S^.O 
tagatatatt acctggttct gctatcctta gtcataactc tgcggtacag .IbO^ 
gtaattgaga atgtaotacg gtacttccct :ccacaccat acgataaagc :.-5[.') 
aagacatttt ataacgatac cagagtcact atgtggtcct ccctgaaata :7u0 
acgcattcga aatccatgca gtgcagtata tttttctaag ttttggaaag 2750 



caggtttttt cctt taaaaa aat t atagac acgqttcact aaattgat 1 1 2800 

aqtcagaatt cctagat":tga aagaacctaa acaaaaaaat attttaaaga 2P5(i 

tataaatata tgctatatat gttatgtaat ttattttaqq ctataataca 29('ii 

tttc;ctattt tcgcattttc aatciaaatgt ctctaataca aaaaa 294 5 

:210> 7 

:211> 4 92 

2:12> FRT 

:213> Hc*mo sapiens 

:.;0(]> 7 

[let Val Lys ?he Pre Ala L^-u Thr Wis Tyr Trp Pro Leu lie /vrg 
1 e :0 .12 ■ 

?he Leu Val Pro Leu Gly He Thr Asn He Ala He Asp Phe (2!..y 
M 2 5 ■> i 

(:^l.u Gin Ala Leu Aen Arg GLy He Ala A :. a Val Lys *:;iu Asp h:.:^ 

.\0 4 2 

Val (Hu Met Leu Ala 2er Tyr Gly Leu Ala Tyr Ser Leu Met Lys 



Phe Phe Thr Gly Pre Met Ser Asp Phe Lys Asn Val Gly Leu V„ 1 
h5 "J 0 t 

Phe Val Asn Ser Lys Arg Asp Arg Thr Lys Ala Val Leu Gys M^et. 



Val Val Ala Gly Ala He ALa Ala Val Phe His Thr Leu ILe Al 

'it5 liji; l^it 

Tyr Ser Asp Leu Gly Tyr Tyr He He Asn Lys Leu His His Val 

110 115 12 0 

Asp Glu Ser Val Gly Ser Lys Thr Arg Arg Ala Phe Leu Tyr Leu 

12 5 150 155 

Ala Ala Phe Pro Phe Met Asp Ala Met Ala Trp Thr His Ala Gly 

14 0 14 5 150 

He Leu Leu Lys His Lys Tyr Ser Phe Leu Val Gly Cys Ala Ser 

155 l^^O 165 

He Ser Asp Val He Ala Gin Val Val Phe Val Ala He Leu Leu 

17 0 175 120 

His Ser His Leu Gl.u Cys Arg Glu Pro Leu Leu He Pro He L-:iu 

lo5 190 105 

Ser Leu Tyr Met GLy Ala Leu Val Arg Cys Thr Thr Leu Cys Leu 

200 205 210 



Gly Tvr Tyr Lys Asn He His Asp He Pro Asp Arg Ser Gly 

;:15 r:-^'^ -^"^ 

Pro Glu Leu Gly (;iv Aso Ala Thr He Ar :: Lys Met Leu Ser P^-.e 
; 3:1 ^ P>'' '-'^ '^ 

Trp Trp Pre Leu Al.i Leu He Leu Ala TLr Gin Arg He Ser Ar :j 
:\ f^, .■'■') 2': ") 

Pro He Ya] Asn L-n Phe Val S(-r Arg A.-f) Leu Gly Gly Ser .L:: r 
.:i;0 .5-. 

Ala Ala Thr Glu Al 'i Val Ala He Leu Lhr Ala Thr Tyr Fro 7-1 



Gl'/ His Met. Pro L'.t Glv Trp Leu Thr A..u He Arg Ala ^■al Tyr 
Pro Ala Phe Asp Ly;-:; Asn Asn Pro Ser Asn Lys Leu Val ;:'er Thr 



Ser Asn Thr Veal Tor Ala Ala Hi.s He Lys Lys Phe Thr :'he V..]. 

y: 11 TsT 3 TO 

Cy^ Met AJa Leu r Leu Thr Leu Cys llr- Val Met Phe Trp 'Jhr 

A;-, TTTi TTS 

Pro Asn Val Ser TL.u Lys He Leu ILe Asp He He Gly T^a^ Asp 

r Q ^i^.s T t (1 

Phe Ala Phe Ala C\u Leu Cys Val Val Fro Leu Arg He Phe S^-r 



Phe Phe Pro Val }"'ro Val Thr Val Arg /ol a His Leu Thr Gly Trp 
ToO TTL 

Leu Met Thr Leu Lys Lys Thr Phe Val Leu Ala Pro Ser Ser Vai 

:-.m5 4 00 4ij5 

Leu Arg He He V51I Leu He Ala Ser Leu Val Vai Leu Pro Tyr 

■ilO 415 4L() 

Leu Gly Val His Gly Ala Thr Leu Gly Val Gly Ser Leu Leu Ala 

4j5 4 30 4 35 

Gly Phe Val Gly Glu Ser Thr Met Val Ala He Ala Ala Cys Tyr 

44 0 4 45 4 50 

Val Tyr Arg Lys Gin Lys Lys Lys Met Tilu Asn Glu Ser Ala Tnr 

4^5 -160 4 65 

Glu Gly Glu Asp Ser Ala Met Thr Asp Met Pro Pro Thr Glu '^lu 

470 475 480 



Val Thr Asp He V:;l Glu Met Arg Glu Glu Asn Glu 
4 8 5 4 90 



?. 1 (" 
21 : 



^- a 

"■, S 

• i:)t:A 



;:i:v.- liC'nio sapiens 

. ! 2 ' ! : ■ 

2 1 : • lu-sure 
. 2.:;- ''-'^r '^5, 387 

.■2.';- i:iiknc:iwn l:)ase 

■ aa<::c:qaa gtqocccgga qctgggggag atncaacatt aagaagatgc 50 

^ q..-:.rrct:t ct(j gtgccntttg gctctaattc tggccacaca gagaancagt ] C'H 

■ :g.^-:cr^:ttg tcaacctctt ^igtttcccgg gac<r.. t:ggt (3 gcagttctgc lOn 

:^ :a' :c;ga!3 gcagti^gcga *:tt t gacaqc cacat:accct gtgggtcaca ::(;( 1 

'g-'-atacgg '^rggt^gacg gaaat.c.":gi:g ct gicitat cc: tgctttcgac 25n 

ia r;iat:aacc cca;3caacaa aotggtga(50 acgagcaaca cagtcacggc ;a'ii) 

.|g-.:-.:c;ioato aagsagttca ccttcgt^tg catg^gctctg tcactcacgc /S') 

t-.':*. |tt:a.:cgt gatgttttgg acacccaacg tgtctgngaa aarcttgata 'J J 

aav-atcatcg gagtggactt ^gcctttgca gaactctgtg ttgttccttt ^; : 

l':'7.:jat cttc tccttcttca ^agttccagt cacaij^zgagg gcgcatctca ''J;"i 

■.:':>"r:jgtggct gatgacactg aagaaaacct tcgtc 535 

:2 10 ' 

:2 11 ' 4 34 

:;:l2-> DlIA 

.2Jl3.> Homo sapiens 
:2 20 > 

: J 2 1 ^ unsure 

::j:^> 32, 54 , 80, 111, 117, 122, 139, 193, 205, 22 1, 226, 228, 273, 

2.^3, 296, 305, 336, 358, 361 

:2 2 3~* unknown base 

;4 00~> 9 

tgacgg.iatc ccgggctggg tatcctggtt tngacaagat aaacccccag 5iJ 

caanaaattg gggagcaggg caaaacagtn acgggcagc:: cacatcaaga IC'O 

agttcaoctt ngtttgnatg gntctgtcaa ctcacgctnt gtttcgtgat 150 

gf^tttgjaca cccaaagtigt ttgagaaaat tttgatagao atnatcggag 2C)0 

t.jgant^tgc ctttgcagaa ntttgngntg tt^ctttgcg gattttctcc 250 

tttttc^cag ttccagtcac agngagggcg catctcaccg ggnggntgat "^0-:) 



^acantgaag aaaacctttg tccttgcccc cagctntttg gtgcggatca 350 
ttgtcctriat ngccagcctt gtggtcctac cctacctggg ggtgcacggt 400 
a:-aaccotgg gcgtgggttc cctcctggcg ggca 434 

.■1 1 ;■ 1'.4 
, : . DMA 

. ■ ; F^,--.mo sapiens 
.:.:]:■ u::sure 

Jj/> 3 49, 63, 83, 90, 93, 1 1 9 
/ J i.-ri known base 

1.^ 

t-:t-cc-agt tccggtcacg gggagggcgc atntcaccgg gtggctgang 50 

i-i'-tc:aga aaaccttng^ 1 1 gcc^ccc agntttqtqn tgcggatnat 100 

. ■.•c: ■ -ate gccagcct.ng tggtcctacc ctacctgggg gtgcacggtg 150 

3 1 ( ' • ] 1 
311' 3 4 
^13 • DMA 

313- Artificial Sequence 



333- Synthetic oligonucleotide probe 
4;.:' . 11 

ct .:j.-jtC'::ggt tcttggtgcc cctg 24 

■3i0:- 13 
311.' 18 
.313> DIJA 

313> Artificial Sequence 



j3:' ' Synthetic oligonucleotide probe 
4 00 ' 13 

■;;t';tgtcac tcacgctc 18 

3 1 (3 • 13 
31 1 - 18 
313 - E'NA 

313- Artificial Sequence 
3 30 ' 

,;33' Synthetic oligonucleotide probe 



4 to * 1 3 

t'_-atctcttc cctctccc 18 



1 (J ■ 1 '1 

. 12: niA 

. 1 3 : Ay r. i f i c i a I Sequence- 



.■.2^:- 2ynthGlic oligonucleotide probe 

■:t 1 cc: ]:::ca cgqac|ttc 18 

.:■.(';■ IS 

.11: ^ ^ 

, 1.2:' lOA 

. l. :- Artificial Sequence 
2 . 1 1 0 

. Synthetic oligonucleotide prot)e 

■ 12 

■ Mc,:aagtcc actccgatga tgtc 24 

. i ' 10 1 o 
211. • 24 
: 12- I.):iA 

2: • ■ 7i:-tificial Sequence 



22'' ■ Synthetic oligonucleotide probe 
4 0 • 1 h 

]'.:■.:: gctgtg gtcacaggtc tccg 24 

21u - LV 
2 1 1 • 4 b 
212 ■ lyAA 

21:'- Artificial Sequence 
22 0 ' 

22:.' Synthetic oligonuc ieot ide probe 
4 00 • 11 

t. cgggTiigca ggccttgaac cggggcattg ctgctgtcaa ggagg 4 5 

.. 12 • Id 
211-^ 1901 
212 • L41A 

2 1 2 ' H'jmo sapiens 
■;0 0 ' IS 

■iccccqcgcc cggcgccggg cqcccgaagc cgggagccac cgccatgggg 50 
j--ctgrctgg gagcctgctc cctgctcagc tgcgcgtcct gcctctgcgg 100 
-tctgccccc tgcatcctgt gcagctgctg c-ccgccagc cgcaactcca 150 



ccgtgagccq 
tc cat cat t a 
ct qcjgt qt (J t 
t cgactgtc^g 
gccacg q C(]q 
q a q(::a gc a(^c 
t t aagt t cct 
gacggctcct 
c ctct t c a ':c 
qqaaccagcg 
-acgcagqcc 

qqCCqtqg.:g 

■^'3'?'3'-3'3qqt 
atcg:r gctq 
gctgcaggcc 
ccct atccaq 
ctqqqcaa-g 
gtqgqatq-c 
tcttcatcaq 
caqaccgaqq 
gcaqqtgqca 
tcacctacaq 
c acqt ca tqa 
q H tqatcaqo 
caqqqctqc- 
aaccqcqsct 
t gccac-t gq 
caccaatc 3q 
cccctga gc :: 



C(rt cati^tt c 
t get qaqccc 
gaggagggqq 

CtCCCt qctt 

ccttctuctt 
cgggaccccc 
qatcctqq-g 
t cacc<aa ::at 
ctca t c ::aqc 

qtqqCtgqgC 

^ 2Z z ct *: ct t 
- ga^gttca 
ct tea tea gc 
t cctqccca a 
tcqq-catca 
L atccctqaa 
aq 3 ^aq t tqt 
ccqaqcattq 

tCtqcqctCC 

aqtqcccacc 
gcctqtqaqq 
ctactcct tc 
tqacqctcac 
acgtqqaccq 
cctctacctg 
tcaqctqaqq 
tqcctct :gq 
ccaggctqaq 
qggc ^t t eta 



a c g 1 1 c 1. 1 c c 
gqgcgtggag 
ccqggatccc 
gqctaccgcq 
c rc:ctttt:. c 
qqqctqccat 
qq :ctcaccq 
crgqttcta:: 
tqqtgctg- 
a^ggccgagg 
cactct c :t 2 
t gc 3ct a rac 
ctcaacctca 
qqtccaqqac 
ccctctacac 
c aq aa at qc a 
qq:aq 3CCCC 
t gqqcctcat: 
t ca'^accacc 
tatqctaqac 

qCCqqqCCtt 

ttccacttct 
■izaac t qqtac 
ccqtqtqgqt 
tggaccctgg 
c aqccccaca 
ctcqqtqaca 

qtcqtagt gc 



t cttcctggg 
agt caqctct 
c a c cqt'::cr g 
ctq t ctaccq 
<iccct qct ca 
cca^gaa t qqg 
t gggtg-ctt 

^:CCqqCgtcq 

car :q acct t 
aqt gcgattc 
ctct acttqc 
tqaq-ccaqc 
.:cttctqtq- 
qcccag-cca 
cacqtttqcc 
acccccatct 
gagggctatg 
catct tcctc 
qqcaggtgaa 
gccacacagc 
tgaca acgaq 
qcctgqtgct 
aagcccggtq 
qaaqa tctqt 
ta-^cccca ct 
gcctgccatc 
grcaa-ctgc 
tqccccaqct 
att caqqqt c 



qqtgctgqtg ?A~--0 

aca age tqcc 2[-0 
ca(3qqccc^ca 
■:at qcg(:t t c 

cgctccqcq*: -Kifi 
ttttgqttct 

ctacatccct ^>ni.i 

tqqq^tcctt '■: '■n 

qcqc act cct ' 

CCqtqCCrqq 'V- 

tqtcqatcqc C-' 

qq:tgccacq i 

ct^cqtqtcc -M) 
actcgqqtct 
a::::tgqccaq 

gccaacccag 9'-''' 

agacccagtg If'i'O 

ctgtgcaccc lg''.0 

cagcctgatg 11 '"'0 

agcagcaqca 1 1 tO 

caqgacggcg IC'Xi 

ggcctcactg If: tO 

agacccggaa l?.0(j 

gccagctggg ll-iSO 

-ctcctgcgc 1*;00 

tggtg-ctcc 1-;S0 

ccaggacctg IttO 

cgaggagcat 1^0 0 



caqgctcctg cagagcccca tccccccgcc acaccz^cac ggtggagctg 1650 

cct ct t cct t cccctcct cc ctgttgccca t actc sgcat ctcgqatgaa 1 VC'L! 

agggctc::ct tgtcctcagg ctccacggga gcgggg-tgc tggaqagagc 11 ' '[^ 

cigg:3aactcc caccacagtg gggcatccgg cactgaagcc ctggt.gttcc IBC^; 

tgqrcacgtc ccccagggqa ccctqccccc ttcctggact tcgtgcctta 185' 

ctgaqtctct aagacttttt ctaataaaca agccagtgcg tgtaaaaaaa 19C'(' 

a 1901 

r!10> 19 

.m> 4 57 

212> PF.T 

213> HC'tno sapiens 

100> 1^^ 

l-irr- Gly Ala Cys L« a: Gly Ala Cys Ser Leu Leu Ser Cys Ala Si r 

] 5 10 ^5 

Cys Leu Cvs Glv S-r Ala Pro Cys lie Leu Cys Ser Cys Cys ?:e 
^ ..0 25 ;:C 

Ala Ser Arg Asn Ser Thr Val Ser Arq Leu He Phe Thr Phe PL<^ 
:^5 40 l:. 

Leu Phe; Leu i^lv Val Leu Val Ser He lie Met Leu Ser Pro (3.1 y 
Ml 5^ 

Val (llu Ser Gin L-'-u Tyr Lys Leu Pro Trj- Val Cys Clu Glu Gly 
05 7 0 7 5 

Ala Gly He Pro Thr Val Leu Gin Gly His lie Asp Cys Gly Ser 
kO :"5 9 'J 

Leu Leu Gly Tyr Arg Ala Val Tyr Arg Met Cys Phe Ala Thr Ala 
95 100 1'"'5 

Ala Phe Phe Phe Phe Phe Phe Thr Leu Leu Met Leu Cys Val Ser 
110 115 120 

Ser Ser Arg Asp Pro Arg Ala Ala He Gin Asn Gly Phe Trp Phe 
125 130 I'' 5 

Phe Lys Phe Leu lie Leu Val Gly Leu Thr Val Gly Ala Phe Tyr 
14 0 115 150 

He Pro Asp Gly Ser Phe Thr Asn He Trp Phe Tyr Phe Gly V.il 
155 160 195 

Val Gly Ser Phe Leu Phe He Leu He Gin Leu Val Leu Leu 1 :.e 
170 175 l."-:0 



;\so Fhe Ala 
Glu Cys Asp 
Lfu Leu Phe 
Mt. t Tyr Tyr 
] le Ser Leu 
Vf;l Leu Pro 
GJ n Ala Ser 
Ala Lou Ser 
Tlir- Gin Leu 
Glu Thr Gin 
Pile Leu Leu 
Arg Gin Val 
Leu Asp Ala 
Gly Arg Ala 
Ser Phe Phe 
Met Thr Leu 
lie Ser Thr 
Ala Gly Leu 
Leu Arg Asn 



His Ser Trp 
1 3 5 

Ser Arg Ala 

0 ("i 

Tyr Leu Leu 

;:l L 

Thir Glu Pro 

li ) 

Asn leu Thr 

Lys \'a 1. Gin 
(■■■' 

VaL I]-.' Thr 



Ser Pro 
/ ' ' ■ 1 

Gly /'.sfi Glu 

Trp Tip Asp 
0 

Cys Thr Leu 
• .:■ 5 

Asn S'-.'r Leu 

Thr Gin Gin 

Phe Asp Asn 
3S0 

His Phe Cys 

395 

Thr Asn Trp 
■1 1 0 

Trp Thr Ala 
415 

Leu Leu Tyr 

■;io 

Arg Asp Phe 
4 55 



Asn Gin Arg 
Trp Tyr Ala 
Ser lie Ala 
Ser Gly Cys 
F^he Cys Val 
Asp Ala Gin 
Leu Tyr Thr 
Glu (;;in Lys 
Thr Val Val 
Ala Pro Ser 
Phe He Ser 
Met Gin Thr 
Gin Gin Gin 
Glu Gin Asp 
Leu Val Leu 
Tyr Lys Pro 
Val Trp Val 
Leu Trp Thr 
Ser 



Trp Leu Gly 
Gl y Leu Phe 



Ala Val Ala 
llO 

:\::s Glu Gly 



:L;s Val Ser 

0 

P:: ■:: Asn Ser 
St' 

:i;t Phe Val 
S- (:■ 

'.:ys Asn Pro 



Ala Gly Pro 
■;G C' 

: .1 e Val Gly 



Leu Arg Ser 

■■.■;o 

Glu Glu Cys 
5 5 5 

Gin Val Ala 
57 0 

Gly Val Thr 
385 

Ala Ser Leu 
4 00 

Gly Glu Thr 
415 

Lys He Cys 
4 30 

Leu Val Ala 
445 



Lys Ala Glu 
1 9 3 

Phe Phe Thr 



Leu Met Phe 
P ? 5 

Lys Val Ph^- 
3 4 0 

lie Ala Al:t 

Gly Leu Leu 
3 '/ (■) 

Thr Trp Ser- 
3 e3:- 

His Leu Pro 

.•ioo 

Glu Gly ryr 
315 

Leu He lie 
3 30 

Ser Asp His 
^i5 

Pro Pro Met 

3 to 

Ala Cys Glu 
375 

Tyr Ser Tyr 
390 

His Val Met 

4 0 5 

Arg Lys Met 
430 

Ala Ser Trp 
435 

Pro Leu Leu 
450 



: : .: - DKA 

1 t if icial Sequence 

-., . o'.Mthetic oligonucleotide probe 

- ■ ; ) '. ■ ■ ' 

; ■ -ct cat c:ttcacgttc ttcc 24 

■:. !0: 2: 
. ' I : 2 ■ : 
<. i2 D;;a 

<.'i^' Ait.ificial Sequence 

< .' . : 1 

-, ■> ■ S'.nthetic oligonucleotide probe 

• .y. -c igct ggtgctgctc 20 

< . i 2. 

^ . : 2 ■ [ ;iA 

. : J. ■ A; tificial Sequence 



S-.-nthetic oligonucleotide probe 



c *: .-t.,^ ,.:cac ttctgcctgg 2(3 

212 • ['HA 

■ ... i : ■■ Artificial Sequence 

■ ::::.y^ synthetic oligonucleotide probe 

■ 4 u 0 - 2 2 

/•cl .:iggcaaa aatgcaac 18 

■ 2 1 ! ' • .'4 
2:1 24 

• 21 2-- r.'UA 

• 21 :■ ■ Artificial Sequence 

Synthetic oligonucleotide probe 
4:.|-: • ..4 

. -a i'-ia -1 tgta gaaggcaccc acgg 24 

2 I- ■ ..5 

■^21:^ 24 



;■;]:■■■> DNA 

/■ ^ Artificial Sequence 

/; • ■■■■ ;/ n h e t i c c 1. i g o n u c I e i:) 1 1 (i e p r o fc' e 
■10 2o 

cc5!:rcacaga t c t ^ ca'::ccci';;' acg<;j 2 4 

:;:i'C- 2') 

2 \ 1 .■ 5') 

/: 1 , D'^A 

21:-' Artificial SoqC'Snce 



"/.?."■'':■ Synrheric o 1. Lgonuc 1 eot ide probe 
■;'JA:^ 2 6 

t'"j ■: -:c::at ::at t at g':::.'-jag-::: ':^'::gg';^cgtgg sgagtcagct cta^^aagctg 50 

:?A--::- .1 I 

2 1 1 > n 3 1 

.2 12.-^ DNA 

;2 1 > HoMio sap i. eas 
:4ii-j:> 2 7 

ga':r-gag-:nc ggggactgaa ggtgtgggtg tcgagccctc tggcagaggg 5iO 

cta.ioccggg t'::aaatgcac ggattctca-:: ct::gtacagt tacg::tctcc ]00 

cg'^:^jcacgt ccgcgagga ttgaagtcct gagcgctcaa gtttgtccgt 150 

aggtcgagag aaggccatgg aggtgccgcL: acicggcaccg cggagctttc 20 

tct'Ttagagc attgrgccta tttccccgag tctttgctgc cgaagcrgtg .25 

actgccgatt cggaagtcot tgaggagcgt cagaagcggc ttccctacgt 30 

cccagagccc tattacccgg aatctggatg ggaccgcctc cgggagctgt 35 

ttgg^caaaga tgaacagcag agaarttcaa aggaccttgc taatatctgt 4 0 

aag.ficggcag ::tacagcagg catcattggc tgggtgtatg ggggaatacc 4 5' 

ag::ttttatt catgctaaac a-^:icaazaca^.. tgagcagsgc cagg::agaaa 'dO 

tttatcataa ccggtttgat gctgtgcaat ctgcacatcg tgctgccaca 55 

cgaggcttca ttcgttatgg ctggcgctgg ggttggaga^ ctgcagtgtt 60 

tgtgactata rtcaacacag tgaacactag tctgaatgta tacrgaaata 65 

aagatg:ctt aagccatttt gtaattgcag gagctgtcac gggaagtctt 7 0 

tttaggataa acgtaggcct gcgtggcctg gtgg^tggtg 'gcaraattgg 75 

agccttgctg ggcactcct^ taggaggoct gctgatggca tttcagaagt 800 



• qqtqa qactqttcag qaaagaaaac agaaqqatcg 
:a 1 ■ iM^^t an aactqqaaga qtqgaaaqqc agactacaaq 
^ c : t . c c: t. q a q ci a a a 1 1 q a a a g t: a q t: 1 1 a c t j g q a a q a t q d ci 
)t- a:a aa:.^aa aatt:qaaqca ctgctaaacc t; t cct_ aqaaa 
.i/iqataaac ,:::aqacaa jqa ctqaaaqtqc tctqaacttj 
:aq^iqclqaa qqgagct:]cc atgtccqatq aatgccaaca 
■cagtqqtca gcctgctgac aaatttaaqt gctggtacct 
:aq(t:tactc ttgtcttttt cttttctttt laactaagaa 
.:t a'/tctcac tltacttatc cttaaattta aatacatact 
I ;..u;Lctat:c aatatatgca lacatggata tatccacc-a 
^agcaqtaaa taaaacattt cgcaaaaqat taaaqttgaa 



aaaggcactc 850 
t liactgagca 900 
cctqaqaatg 950 
cccttoagta 1000 
aaact^actg 105(i 
gacaggc:,ac HOD 
gtgqt 5g::ag 1150 
tqqggatgtt 1200 
tatgttt gta 1250 
ret agat ttt 1300 
t;tltacaqtt 1 350 



oloa ::s 

oil;- ;;e5 

;;l2a i^RT 

13:- llc'inci sapiens 

100.' 28 

M*-t Giu \^al Pro PrC' Pro Ala Pro Arg Ser Phe Leu Cy£ 
1 5 10 



2eu Cys Leu Phe Pro Arg Val Phe Ala Ala Glu 
2 0 2 5 

Asp Ser Glu Val Leu Glu Glu Arg Gin Lys Arg 
35 4 0 

Pro Glu Pro Tyr Tyr Pro Glu Ser Gly Trp Asp 
50 55 

Leu Phe Gly Lys Asp Glu Gin Gin Arg He Ser 
o5 7 0 

Asn He Cys Lys Thr Ala Ala Thr Ala Gly He 

8 0 8 5 

Tyr Gly Gly He Pro Ala Phe He His Ala Lys 

9 5 100 

Glu Gin Ser Gin Al.a Glu He Tyr His Asn Arg 
110 115 

Gin Ser Ala His Arg Ala Ala Thr Arg Gly Phe 
125 130 



Ala Val 
Leu Pro 
Arg Leu 
Lys 7Vsp 
He Gly 
Gin Gin 
Phe Asp 
He Arg 



Arg Ala 
15 

Thr Ala 
30 

Tyr Val 
45 

Arg Glu 

60 

Leu Ala 
75 

Trp Val 
90 

Tyr He 
105 

Ala Val 
120 

Tyr Gly 
135 



Trp Arg Tip Cly Trp Arg Thr A 
1 4 0 



la Val Fhe Val. Thr lie Phe Asn 



1 4 [ 



ISO 



Thr ^.Ml ^\sn Thr Sor Leu Asn Val Tyr Ar(i Asn Lys Asp Ala 1-u 

16(1 1*)"^ 

o..r Mis Ph- Val llo Ala Gly Ala Val Tnr Gly Sei Leu Phe Arc} 

17-:) ^'^t' 



170 



/al Al i Gly Gly lie lie C'Ly 



|,p -^^n Va' (^v Leu Arq Glv Leu 
f.la i-u Leu Gly Thr Pro Val Gly Gly Leu Leu Met Ala Phe Gin 



:oo 



Val Gin ^Alu Arg Lys Gin Lys Asp /*.rq 



],'^s 1 yr Ala Glv Glu Thr 

hi 5 -^'-^ 

T..,, lUc: ,::]u \,f^u Lys Leu Glu ^:^lu Trp Lys Gly Arg Leu 

.:L0 ■ 

uin '-al Thr Glu :-i .i s Leu Pt:o Glu Lys -le Glu Ser Ser Leu Ar :j 

.;45 -^-^^ •■^'^ 



..'■.sp Glu Pro -"lu Asn 



Asp Ala Lys Lys lie Glu Ala Leu Leu 



7 0 



;.3n Leu Pro Arg Asn Pro Ser Val He A^' p Lys GLn Asp Lys Asp 
275 "^-^ 



■10 
.11 
.10 

■1 ■; 



00 4 
LUA 

Hijino sapiens 



:4 00 ■ LM 

.■rggaagtccc ttgaqqagcg tcagaagcgq 
etat. tacccg gaatctggat gggaccgct.-. 
-.ga.nca'jcag agaatttcaa aggaccttgc 
■:-t3.-:agcagq catcattgqc tgggtgtatg 
■:at':ict aaao aacaatacat tgagcagagc 
■-cgqtttgat gctgtgcaat ctqcacatcg 
ttcitt-atg gctggcgccg aacc 324 

:io • 20 
■Oil • 277 
■ 01. ■ L'NA 

e^:12 Homo sapiens 



cttcc::tacg tcccagagcc 
cgggagctgt ttggcaaaga 
taatatctgt aagacggcag 
gggqaatacc agcttttatt 
caggcagaaa tttatcataa 
tgctgccaca cgaggcttca 



100 
150 
2 00 
2 50 
:.0 0 



;220 



^221 :> unsure 

■■22,-::- 262, 330, 371 

. 22 3 > unknown base 

:4nO-. 3 0 

\ a a ':.] t- 1 t *: c a q t a q g t a q a q a q a ri q q (- c a t; q q a q g t q a c q a c a r c g q a 0 

accgcqq:igc ttt.tittctgt. agagcattqt gccratttcc ccgagttttt 100 

qclqccqaag clqtqactgc cqatt.cggaa qtccttgaqg agcgtcaqaa 130 

(■^cqgc^t.ccc tacgtcccaq agccctatta accqgaat't ggatgggacc 2 00 

qcctcc(|gqa qctgtttgqc aaagaLqaac agcagagaat ttcaaaggac 230 

atlqcV(jata t.n"qt_.aagac gqcagctaca qcaggcat sa ttggctgggt 300 

t c"! t g q ( i q q a a t a c c a q c 1 1 1. 1 a 1 1. c a t q ri t a a a c: a a c a a t a c a 1 1 q age 3 5 0 

.jgagcaaqgc aqaaattaat nataacc 37 7 

^- 2 1 i 3 1 
■::ri:- 2 0 

i: a !:nA 

Aatiificial Sequence 

a.; 2i.': • 

a.:a 2-ynthetic c^l iqonucleC't ide prot^e 
ai-ifi:- 31 

I eq' aa<igtt acgctctacc 20 



01 J A 

2-. 1- 1 i f i c i a 1 S e q a e n a e 



111:':.' Synthetic ol igonuclec't ide prot^e 
•lOO:-- ?2 

cat i_Taqi7agc gtcagaagcg 20 



:all • .^q 
:2 1..:^ T'lJA 

:213 • Artificial Sequence 
'2 2 1'l • 

aa':.--' Synthetic ol iqonucle-at ide probe 
:■] 0'"' • 3 3 

.■ita,.ic ;aatg aagcctcgtg 20 

a:l^' • a4 
a":l: - 4 0 
:212." C':iA 



n3> Artificial Sequence 
220 > 

:\23> Synthetic ol r qonucleo t i do probe 

400> 34 _ 
qctaatatct ntaagacgqc aqctaraaca gacatcattg 40 

310^^ 33 
.Ml::: 1819 
3 12> DNA 

313:' Homo sapiens 

■JaqSrq^cgc cgc:^cgcncg ccgcgcacLg cagccccagg ccccggcccc 50 
cc:j<:;:cacgt ctgcgttqct gccccgcctq ggccaggccc caaaggcaag inO 
gacaaaqcag ctgtcaggqa acctccgccg q.gtcgaatt Lacgtucagc l':.C. 
tgc-ggcaao cacaggttcc aagatggttt gcgqgggctt cgcgtgtticc 2no 
aag.actgcc tgtgcgccct caacctgctt: tacaccttgg ttagtctgct 250 
grt.attgga attgctgcyt ggggcat t:gg cttcgggctg atttccagtc 3:.0 
tccgagtggt cggcgtggtc attgcagtgg gcatcttctt gttcctgatt 3': 
gctttagtgq gtctgattgg agctgtaaaa catcatcagg tgttgctatt 4. 
i:ttttatatg attattctgt tacttgtatt tattgttcag ttttctgtat 45:) 
cttgcgcttg tttagccctg aaccaggagc aacagggtca gcttctggag 500 
gttggttgga acaatacggc aagtgctcga aatgacatcc agagaaatct 550 
aaactgctgt gggttccgaa gtgttaaccc aaatgacacc tgtctggcta OOO 
gctgtgttaa aagtgaccac tcgtgctcgc catgtgctcc aatcatagga 650 
qaatatgctg gagaggtttt gagatttgtt ggtggcattg gcctgttctt 700 
cagttttaca gagatcctgg gtgtttggct gacctacaga tacaggaacc 750 
agaaagac.c ccgcgcgaat cctagtgcat tcctttgatg agaaaacaag 800 
gaagatttcc ttncgtatta tgatcttgtt cactttctgt aattttctgt 850 
taagctccat ttgccagttt aaggaaggaa acactatctg gaaaagtacc 900 
ttattgatag tggaattata tatttttact ctatgtttct ctacatgttt 950 
ttttctttcc gttgctgaaa aatatttgaa acttgtggtc tctgaagctc 1000 
ggtggcacct ggaatttact gtattcattg tcgggcactg tccactgtgg 1050 
cctttcttag catttttacc tgcagaaaaa ctttgtatgg taccactgtg 1100 



ttgyttatat ggtgaatctg aacgtacatc tcactggtat aattatatgt: 1150 

agcact.gtgc tgtqtagala git: .,:.,:t.a.::t q gaaaaagagt ggaaatttat 1200 

t laaatcaqa aagtatgaga tcct gL t a'.", g ttcuagggaaa t .^caaat: t: - :: l-.lbO 

lattttttt tgqtcttttt aggaaagatt gltgtggtaa aaagtgttag 1300 

t it-aaaaatg ataatttact tqtag^cttt t atigat t:aca ccaaLgtatt 13bO 

r-agaaatag ttatgtctta ggaaattgtg gtttaatttt tgacttttac 110( 

aggtaagtgc aaaggagaag tggtttcatg aaatgttcta atgtataata 1-150 

^i-atttacct tcag:::ct.:ca tcagaatgga acgagttttg agtaatcagg 1500 

.agtatatct atatgat-;tt gatat.tgttt tataataatt. tgaagtctaa 1550 

aagactgcat LUtaaa:aa qttagtatta atgcgttggc rargt:aaca 160) 

aaaagatatt Lg ^.t t.at ;t. I aaaaattqtt aaat.accgtt ttcatgaaat 165) 

ttctcagtat tqtaaca:jca actt qtCr,aa cctaagcata tttqaatatg 170^ 

atctcccata atttgaaatt gaaatcgtat tgtgtggctc tgtatattct 1750 

cttaaaaaat taaaggacag aaacctttct ttgtgtatgc atgtttgaat 1800 

•.aaaagaaaq taatggaag 1819 

■..lO:- 36 
.:::ll> 2C4 
■:.:12 • PFT 

■:jl; • HC'inci sapdens 
-:400 > 36 

MPt Val Cys Gly G] y Phe Ala Cys Ser Lys Asn Cys Leu cys Ala 
'l 5 10 15 

L^u Asn L'='U Leu Tvr Thr Leu Val Ser Leu Leu Leu lie Gly He 

2 0 

Ala Ala Trp Gly He Gly Phe Gly Leu He Ser Ser Leu Arg Val 

35 ''^ 

Val Gly Val Val He Ala Val Gly He Pho Leu Phe Leu He Ala 

ss 60 



50 



Leu Val Gly Leu He Gly Ala Val Lys His His Gin Val Leu Leu 

65 ^'O "'5 

Ph^ Phe Tyr Met He He Leu Leu Leu Val Phe He Val Gin Phe 

80 3o 30 

Ser Val S'^r Cys Ala Cys Leu Ala Leu Asn Gin Glu Gin Gin GLy 

95 100 105 



Gin Leu Leu Glu Val Gly Trp Asn 
110 



Asr Thr Ala Scr Ala Arq Asn 
]U 120 



T,.p lie Gin Arq Asn Lou Asn Cy. Cys Gly The Arq Ser Val Asn 

i:;5 ^-f' 

Pr:. Asn Asp Thr Cys Lou A] a Sor Cys Val Lys Ser Asp His Ser 



r-, ■ -^^..r Pro Cys Ala Pro He He Gly Glu Tyr Ala Gly Glu '^al 
^ ~ 160 ''^'-^ 

Arg Phe --.'a;. Gly Gly He Gly Leu Phe Phe Ser Phe Thr Glu 
170 

] 1 Leu Gly '/al Trp Leu 



170 1^^' 

Thr Tyr Arq Tyr Arg Asn (Mn Lys /^sp 



IB 5 

I . ;..rg Ala Asn Fr- Sor Ala Fh- I.^u 
2 00 



■A'll:- 390 

< ; ]:::■ DNA 

< :]'.'.• Hcn'O sapiens 



190 ■-''^'^^ 



I - unsure ^ ^ „ ^ 

20, 35, 61, £3, 106, 130, 133, ie7, 232, 2b0, 336 

.; 3 - unknowri l:>ase 

'.■'iatrgjagc t gtaaaaaan tcttcagqtg ttgtnatttt tttatatgat ^0 
i:atn:tgtaa nttgtattta ttgttcaqtt ttntgtatct tgcgcttgtt 100 
ragccntgaa ccaggaqcaa cagggtcagn ttntggaggt tggttggaac 150 
satacggcaa gtgctcqaaa tgacatccag agaaatntaa actgctgtgg l.OO 
attccgaagt qttaacecaa atgacacctg tntggctagc tgtqttaaaa 250 
atqaccactn qtqctcgcca tqtgctccaa tcatagqaga atatgctgga 300 
aaaqttttga gatttgttgq tggcattggc ctgttnttca gttttacaga 350 
(jatcctgggt gtttggctga cctacagata caggaaccag 390 

• 2 10:- 38 

■ 211:- 566 

■ :i::- I'liA 

• . 1 ;■ • H.cmo sapiens 

2 2 • 

■ ,22l'' unsure 



'* > unknovm base 

:r:y-ca.iat tccccaattt ttttqgnctt tttagggaaa gat:at.qttgt 5C 

]':a.iaaigt gttagtataa aaatgataat ttacttgLag tctt. t t.atgci 1(^0 

.r.cy.:^a\-. gtattctaga ataqttalgt: cttaggaaat tgtggtttaa l!.Ci 

:-t*qaott ttacaggtaa glgcaaagqa gaagtggttt catgaaatgt. 2i)0 

aa.tcrat aataacattt accttcagcc tcccatcaga atggaacgag 2'-)0 

ttaa.^taa tccaggaagt atatctatat gatcttgata ttgt.tttata 300 

:;:ftaaag tctaaaagac tgcattttta aacaagtt:ag tattaatgcg 3:^) 

• ;;c: :ccacg tagcaaaaag atatttgatt atcttaaaaa ttgttaaata 40i) 

vMMitcaL gaaagttcLc aglciltgtaa cagcaacttg tcaaacctaa 4-'.^ 

itttga atatgatctc ccataattlg aaattgaaat cgtattgtgt bO.) 
.] idgaaatg gcaatcttat gtgtqctgaa ggacacagta agagcaccaa 550 
^giin.gcccc acttgc 566 
1 V ■ 3:* 

1 2 ■ C': ;a 

1 ^ • imo sapiens 
.,0 ■ 

. 1 • unsure 

■ S-.-SS, 206 

.■;3~- unknown base 

00 ■' 3 9 

,rgittattG tgttacttgt atttattgtt cagttttatg gtatcttgcg 50 

rtr jtttagc ccctgaaacc aggagcaaca gggnncagct tcctggaggt 100 

-.og^.tggcaa caatcacggc caagtgactc cgcaaatgac atcccagaga 150 

. .r-ctaaac tgctgtgggt tccgaagtgt taacccaaat gacacctgtc ::00 

..»:-tngctg tgttaaaagt gaccactcgt gctcgccatg tgctccaatc 250 
jt o'lgagaat atgc 264 

■_■ \ ( , . 4 0 

11 ■ 21 
21. ■ TiNA 

■:2 • Artificial Sequence 
J23 ' Synthetic oligonucleotide probe 



- 4':i 

:ac.:itct gcgttgctgc c 21 

• 4 1 

• IB 

■ r:-t]A 

• Art: i f i cial Sequence 



S\/nthetjc el igonucieot i dc probe 



.■.r^atatgc tggacjagg 18 

I : ^ 2 

I I : 1 

■ [-'NA 

r- ■ /.rtificial Sequenc 



■ ;e/nthetic igonuc leot ide probe 
i.'e 1 2 

■ MiaT'icac Laqgattcqc gcgg 24 
1 M • 1 3 

■ 1 2 r-NA 

■12- tif icial Sequence 

■ " I : 

■ S.ynthetic oligonucleotide probe 



; ( : ( I * A 

.D-jccaaag gcaaggacaa agcagctgtc agggaacctc cgccg 45 
-; 111 - A A 

.■-■061 

.■; 1 ; > Homo sapdens 
■1 Op ■ - A 

.■■2,-:caccat gaacjctgggc tgtgtcctca tggcctgggc cctctacctt ?0 

.-.;-,;tt;ggtg tgctctgggt ggcccagatg ctactggctg ccagttttga 100 
.rnrgc-gcag tgtgagggac iitgtctgcac tgaggagagc agctgccaca 150 
.-ggaggatga cttgactgat gcaagggaag ctggcttcca ggtcaaggcc 200 
rucaTtttca gtgaaccctt ccacctgatt gtgtcctatg actggctgat 25C 
..:otC'.-3agqt ccagccaagc cagtttttga aggggacctg ctggttctgc BOC 
g:tg:-caggc ctggcaagac tggccactga ctcaggtgac cttctaccga 350 



qatggctcag ctctgggtcc ccccgggccL 
cgtggtacaa aaggcaqaca qcgggcacta 
a*:Tagci::c" gg tcctgggatc ccaqaaacag 
gi. ccaagaac tigtttccagc gccaattctc 
a :cccaagca ggaagccC';:a t gac:cct':]ag 
t-:|cagaggtc aqctgccc^gc atcctcttct 
at.agtgcaaa gcaggggqat 3t cc:t:ca gaa 
a^^aagatcac t ccgqgtcat actggtg tga 
a :i ;;|tt tggaa acagac^cccc cagctagaga 
a :]ctctgctg cacct; cccac attgc^at cc;a 
la:::aggaact get cct.gcigc] a qgcccc tcjg 
c::ccat ctt c tgagcjatcca ggctttt ct: t 
c: e t; c 51 1 c t g t a t c a c c a (.^ a t q q q c c 1 1 c t: t 
gaqagtcctc ctcgqt:cricc tgctcatgga 
a:cagaagcc tgggaccaca aaggctactg 
cat:ccatgat ctcacttaac caccccaat a 
cttcctgtcc tgcacat.atg cataagtact 
rttgttagaa taatgta-gtt aggtgagtgt 
agaattagag tttagotata attqtgtatt 
trtgctgtct agatcaggaa tttctatctg 
tgatttaaag agaactaatg gaagtggatt 
ggggcaattt tgcccoccag aggacattgg 
ggtcattata cttggggggt tgggggatgg 
atccagtaaa tagaagccag gggtgccgrt 
ggcagtaccc cacaacgaaa aataatctgg 
gagtttgaga aaccccaqcc taatgaaacc 
tgggactttg tcccttctaa ttattatctc 
ttcttactga cataccagtc tttagctg^t 
tctagtttgt atcccctcaa aagccattat 



aacagggaat tctccatcac 4 00 
c c a c t g c a g t g q c a t c 1 1 c c 4 [ i .) 
catctgttgt ggctatcaca bC 0 
a g a c: t g t a c c c t (.: (] c t g a 5^0 
L 1 gtcaqaca aagt t gc^ccc GC'O 
ccttctdcaa qgatggaagg 6b ") 
t tec a g a t c: c c c a c a q C' 1 c 7 ( m j 
cigcagccact gaggacaacc VS'J 
tcaoagtgca ggcit get I. cc 8():j 
qctecteaga aat.cagetge 8 SO 
c^eetctqeet cecfccqeeaa 9(iO 
ctcetctgqg gat: gee a gat 9t(i 
eteaaaeaea tgcaqqatqt 1 i K)0 
cjttgagggaa ttatctggcc I'jt^O 
etgaatagaa gtaaaieagtt 110(» 
aatctgcitte tttattttet 1100 
^:tt aeaagtt gteceagtgt l.O.'O 
<iaataaattt atataaagtg lOT^O 
ctctettaac acaacagaat I'JOti 
ttatatcgac cagaatgttg 1300 
gaatacagca gt eteaactg 14 00 
gcaatgtttg gagacatttt 14 00 
tgggatgtgt gtctactggc l':00 
aaaeatecta taatgcaeag 1 ""'OOi 
cccaaaatgt cagttgtact 100 'J 
etaggtgttg ggctctggaa 1600 
tttecagcet catteageta lOOiJ 
gctatggtet gttctttagt 170;) 
gttgaaatec taatc^ccaa 1800 



ggtqatqgca ttaagaagtg ggcctttggg aagtc^attag atcaggagtq 18 SO 

e-:aqagccct(.: atgattagga ttagtgccct t-:att1aaaaa ggccccagag 1900 

ag(^+; a act ca ccct t ccacc at atgaggac gt ggcaagaa gatgacat gt 1 9')^ 

at(>-igaacca aaaaacagct gtcgccaaac accgactctg tcgttgcctL 20()() 

gat:.::t tgaa^: tt ccagrctc cagaact atg agaaataaaa ttct ggt tgt 2 0 SO 

ttqtagc'.cta a 2 061 



;21a: 
:21 : ; 
all.t 
:21a: 


^ 4 5 
■ 3:.9 

• P?:T 

• HriTio sapien 


3 






















: 100. 
Met 
L 


' 4: 




Gly 


G'/s 


Val 


Leu 


Met 


Ala 


Tri,. 
2 0 


Ala 


Le u 


Tyr 


Leu 




Sea 


Gl ■/ 


V il 


Le u 


'Vij 

.'. 0 


Val 


Ala 


GLn 


Met 


Lou 

I 


Leu 


Ala 


Ala 


Ser 


Pl:e 
:'.o 


Gin 


Thr 


Lo'U 


Gin 


Gt^s 
■-■ 


Glu 


Gly 


Pro 


Val 


Gys 


Thr 


Glu 


Glu 


Ser 


S*:^ r 




H i 


Thr 


Gl u 


t'. f: 


Asp 


Leu 


Thr 


Asp 


Ala 


Arg 


Glu 


Ala 


Gly 


Phe 
*>0 


Gin 


Val 


L'/s 


Al a 


Tyr 


Thr 


Phe 


Ser 


Gl u 


? :"(^ 


Phe 


His 


Leu 


LLc 


Vol 


Se r 


Tyr 


Asp 


Trp 


Leu 


He 


Leu 


Gin 


Gly 


Pr.;. 


Ala 


Lys 


Pro 


Val 


Phe 
0 0 


Glu 


Gly 


Asp 


Leu 


Leu 


Val 


Leu 


Arg 


Gys 


Gin 
100 


Ala 


Trp 


Gin 


Asp 


'Trp 
lOS 


Pro 


Leu 


Thr 


Gin 


Val 
110 


Thr 


Phe 


Tyr 


Arg 


Asp 
lit 


Gly 


Ser 


Ala 


Leu 


Gly 
12 0 


Pro 


Pr.j 


Gly 


Pro 


Asn 
12.:. 


Arg 


Glu 


Phe 


Ser 


Lie 

Hi 0 


Thr 


Val 


Val 


Gin 


Lys 

I 30 


Ala 


Asp 


Sor 


Gly 


His 
14 0 


Tyr 


His 


Cys 


Ser 


GLy 
1 4 :■ 


He 


Phe 


Gin 


Ser 


Prci 
lO''. 


Gly 


Pro 


GLy 


He 


Pro 
iss 


Glu 


Thr 


Ala 


Ser 


Val 
16n 


Val 


Ala 


He 


Thr 


Val 
100 


Gin 


Glu 


Leu 


Phe 


Pro 

I'/O 


Ala 


Pro 


He 


Leu 


Af:; 
1 7 S 


Ala 


Val 


Pro 


Ser 


Ala 

IH 0 


Glu 


Pro 


Gin 


Ala 


Gly 


Ser 


Pro 


Met 


Thr 


Leu 


Ser 


Gys 


Gin 


Thr 


Lys 



IHO 190 195 



Leu Pro Leu Gin Arg Ser Ala Al r3 Arq Leu Leu Phe Ser Phe I'yr 

LOO 205 2:0 

L'/;^ Asp Gly Arg I Val Gin Ser Arg GLy Leu Ser Ser Glu Phe 

210 22 0 22 '> 

G. r lie Pro Thr Ser Glu 2\sp Ills 3>vr Gly Ser Tyr I'rp Cy;^' 

22 1' 2-0 :Mr, 

Glu Alu Ala Thr i ; 1 1.; Asf' Asn Gin Val 'Tcp Lys Gin Ser Pro (Lin 

24 0 2':.0 2')': 

L^^u Glu lie Arg Glu Gly Ala Ser S-;'r Ser Ala Ala Pro Pro 

2 00 2^:0 2"''': 

Tnr Leu Asn Pro Ala Pro Gin Lys Ser Ala Ala Pro Gly Thr A L:r 

27": .^:0 2--;^ 

?r-M Glu Glu Ala L^ro Gly Pro Leu Pro Pro Pro Pro Thr Pro S-^r" 



S-r i:;iu Asp Pro 'Lly Ph(r Ser- Ser Pro Ir-u Gly Met Pro Asp Pro 
iiiO 010 310 

H:o Leu Tyr His 'Olr: Met Gly Leu Leu L-i'U Lys His Met GLn /\sp 
02 'J 02 0 3 30 

VaO Ar--j VaL Leu Leu i^ly His Leu Leu Met Glu Leu Arg Glu Leu 
300 010 34 0 

S^vr 1^1 y His Gin Lys Pro Gly Thr Thr Lys Ala Thr Ala Glu 
300 05 5 

21 PL 4 Pi 
211 v 10 
.11 2 o LIIA 

■:213:> Artificial Sequence 
^22 0:^ 

L':2o> Synthetic oligonucleotide probe 
PlPOo 10 

t'/ggctgtgt cctcatgg 18 

21(1' 17 

:211:-- 10 

:212:.> lIIA 

':213> Artificial Sequence 
220:- 

223> Synthetic oligonucleotide probe 

lOOo 17 

t,tt'.:ca-icgc caattctc 18 

:210:.- 4 0 



211> 2^ 

." 12> ijriA 

.12.:- Aitificial Sequence 
. 2(: : 

i:ynthetic oligonucleotide probe 
;( '0- 'iH 

. I c r. f c 1 1 y q a c t g t g a t a g c c a c 2 3 
.:],:r 

2 : : ; 4 

2 120 IJIIA 

2".. 2:- /--.i t i f i ci a 1 Sequence 

2. 2:- 2-/nthetic oligonucleotide probe 
-l'"i'io 

, i;;^ 't1. jgtt gtcctcagtg gctg 24 

2];) ■ 2" 
. \::: ■ fmia 

.■■■2 ■ Ar-tificial Sequence 
2' 2f'' ■• 

^o;.- - Synthetic oligonucleotide probe 
4 0 i"i - :") 

q*, .l.;.igs' ^acc tgtctgcact gaggagagca cjctgccacac ggagg 45 

slM ^ 21 
sll ' 2181 
212' DUA 

21V' ilomo sapiens 
■ 4 00 ^ 51 

cc:acgcgtc cgcccacgcg tccgcccacg ggtccgccca cgcgtccggg 50 
c._-accHgaag tttgagcctc tttggtagca ggaggctgga agaaaggaca 100 
:jaagt3gctc tggctgtgat ggggatctta ctgggcctgc tactcctggg 250 
gcacc-aaca gtggacactt atggccgtcc catcctggaa gtgccagaga 2 00 
gtgtaacagg accttggaaa ggggatgtga atcttccctg cacctatgac 250 
cccctgcaag gctacaccca agtcttggtg aagtggctgg tacaacgtgg 200 
■rtcagaccct gtcaccatct ttctac^tga ctcttctgga gaccatatcc 250 
aqraggcaaa gtaccagggc c^cctgcatg tgagccacaa ggttccagga IC'i' 
ua:gtatc-c tccaattgag csccctggag atggatgacc ggagccacta 450 
cacgtgtgaa gtcacctggc agactcctga tggcaaccaa gtcgtgagag 500 



ataaqattac tqaqctccqt gtccaqaaac 
q t g a c a a c:: t; g q c ; a q c g 1 1. a t g get c a c g 
1: a q c c 1 1 c a a t q c a g g c t. c g c:; g q 1 1 c t c: c 
ataagcaaca gacr. aat. aac cag(jaaccc:a 
accttactct t ca iigcatcjc ggt(jat;aqcc 
cactg-::caag g(|c:.:a(jgttg g ::tct(jagca 
1 1 gtg-:."|tcaa aqact<::::^ca aaqc:tactca 
acaac-::atga catacccctt gaaagcaaca 
qgactqgacc aqtqaoatcjg a t gtjc '^acct 
caggaaagag o :t c^cqtig": ::: t*:tgccat::a 
tgtatqgrgg t:t 1 1 i.^acat. ggc.-tatatc 
c c a a a a g a g cat q t-zt a c g a a g a < g c c a g 
ccattr ttga (:-::ccg*:ccct gcc ::t:qaatt 
rggaggaagg ggggtgtggc aca;jacccaa 
aggg*:'-:ag3a catagct gqc ttcccr ctct 
tttggccctc tgaacacaaa ggataattta 
ccagaatccc tgggtggtag gatcctgata 
gragaagggt gggaaaccag gaccacagcc 
ggtgggctct tgggccatag ggcacatgcc 
agaaaooatg agggtggcoa tcttcgcaag 
caacttccca jaatctgggc aacaactact 
caggagracc agatcatcgc ccagatcaat 
ggacacagtt cctctggatt atgagtttct 
tctgttaaaa atgccccatt aggccaggat 
tcagtccttg octtctgcat ggccttcttc 
atagcccaaa gtgtccgcct accaacactg 
ctttgccctg gaatttgc::a gatgcatctc 
ttggctctgg g^ccttctag tatctctgcc 



tctctgtctc caagcccaca 550 
gtqccccagg gaatgaqgat bOn 
^.C(--a^ cagt tatattt gqt (^5' ' 
tcaaac|tagc aacccLacigt lO-'.' 
ga c t: ca gq c t cc t: a 1 1 1 c t g 7 5 ■ i 
gca^agqqac attgtgaagt 8C'q 
aqaec.fia'-jac tgaqqcacct 8 5' i 
t; (,:■: icacr^ga agcacitcctg 9(.' 
t;qg igacpcc ac|tgct:gggc 9.5;i 
tcqV:cat:qat ::t.ccttgtgc 1(h iQ 
citg :tq1: .J t c gcjaagacatc 
g-: a igaa igt -tctcctctt li'Ki 
t rg it ta :tg gcag*.jaaatg 155(.' 
t'zctaaqqcc g(g ag'"jcct t c 12 ^ni 
caggcacctt atgaggttgt i:":5ii 
gatqcatctg ccttotgctt i:j:t'i 
attiat":ggc aagaattgag 1:35'!' 
cjaagtr:cct tcttatgggt I'lq:.' 
aga jaggcca aogactctgg 14 5i"i 
tggctgctcc agt gat gage 15:j0 
etgatgagee etgeatagga 1550 
ggcaaetaeg eeegectgct 16'J0 
ggceaetgag ggeaaaagtg 165'i 
e t get g Beat aa ttgcctag 17 u:.' 
eetgctaeet etettcetgg 17 5i"i 
gagecgetgg gagteaetgg l-SO''^ 
aagtaagcca getgetjgat ]-?'>0 
gggggcttct ggtactcctc 190') 



tctaaatacc aqagggaaga tgcccatagc actaggactt ggtcatcatg 195\) 

cctacaqaca ctattcaact t::ggcatctt gccaccagaa gacccgaggg 'P-OO') 

aqqctcagct ctgccagctc agaggaccag ctatatccag gatcatttct ;:0':-;! 

ctLtcttcaq ggccagicag cttttaattg aaattgttat ttcacaggcc :ilO') 

aggqtt cagt t ctqct :-ctc cac tataagt ctaatgtt ct gactct etc*.: 2 1 ' ) 

tqgtgcvcaa taaatatcta atcataacag c 2181 



?.lh> 5:; 



3^1 
P!-.T 

Hi mo sapiens 



:-;oo;> 5.. 

[let G]-.- lie .Leu Leu Gly Leu Leu Leu Leu Gly His Leu Thr Va i 

] ' 5 iO T) 

Asi;> Thi Tyr Gly A]-g Pro lie Leu Glu Val Pro Giu Ser Val Tl-.r 

^ ^ po ::l P^i 

Gly Pr.) Trp Lys Gly Asp Val Asn Leu Pro Cys Thr Tyr Asp Pro 

J 5 4 (J 1 L 

Leu GLri Gly Tyr Thr Gin Val Leu Val Lys Trp Leu Val Gin Arg 

PC) 5P CO 

Gly Ser Asp Pro Val Thr lie Phe Leu Arg Asp Ser Ser Gly Asp 

r,5 7ij 

;lis lie Gin Gin Ala Lys Tyr Gin Gly Arg Leu His Val Ser H:s 

PO 8S P'J 

Lys Val Pro Gly Asp Val Ser Leu Gin Leu Ser Thr Leu Glu lAel 

■^5 100 10 P 

Asp Asp Arg Ser His Tyr Thr Cys Glu Val Thr Trp Gin Thr Pro 

110 lis l:":0 

Asp Gly Asn Gin Val Val Arg Asp Lys He Thr Glu Leu Arg Val 

1P5 130 13P 

Gin Lys Leu Ser Val Ser Lys Pro Thr Val Thr Thr Gly Ser G.ly 

140 145 ILO 

Tyr Gly Phe Thr Val Pro Gin Gly Met Arg He Ser Leu Gin Cys 

155 160 1*:''5 

Gin Ala Arg Gly Ser Pro Pro He Ser Tyr He Trp Tyr Lys Gin 

170 175 IPO 

Gin Thr Asn Asn Gin Glu Pro He Lys Val Ala Thr Leu Ser Thr 

185 190 105 



T.pii Leu Phe Ly? Prr- Ala Val He Ala Asp Ser Gly Ser Tyr Phe 

20 0 ::o^ ^10 

rys Thr Ala Lys Gin Val Gly Ser Glu Gin His Ser Asp He 

.l^ 220 225 

■■/a I Lys Phe Val Val Lys Asp Ser Ser Lys Leu Leu Lys Thr Lys 
.30 235 210 

Thr :^7lu Ala Pro TLi^ Thr r^et Thr Tyr ire- Leu Lys Ala Thr Ser 
21! -''f-' -'''^'^ 

[Tir Val Lys Gin Ser Trp Asp Trp Thr Thi Asp Met Asp Gly Tyr 
.-nd S*>5 270 

■■ou '^Iv Glu Thr 2,er- Ala Gly Pro Gly Ly^' Ser Leu Pro Val Pne 
.;V2 2;:^0 2-35 

-la He Leu He He Ser Leu Gys ^:ys Met Val Val Phe Tnr 

y95 300 

'^',.t !\]:; Tyr He iL-v Leu Cvs Arg Lys Thr Ser Gin Gin Glu His 
LP:, ^ 310 315 

\ al Tyi^ Glu Ala Al 3 Arg 
HO 

210; ■ 53 
;■ llv 24 
; 12v niA 

.■l."i;- Artificial Se-guence 

^L; • Synthetic C'i Lgonucleotide probe 
10("' ■ 52 

r. atoc'rtcca attgagoacc ctgg 24 

- 210- 51 

2ir- 21 

2H.' PlIA 

■2rL' Artificial Sequence 

2 0 

■ j.'r Synthetic oligonucleotide probe 

■.4 0:L 51 
■."It. o-'igaagac atcccaacaa g 21 

•:21M • 55 

■:2H ^ S4 

•;212 ■ ONA 

•:21H Artificial Sequence 



2: ) 

23 - Synthetic oligonucleC't i de probe 



■Ltcaciatq tcgctgligct gctc 24 
li)> 5*> 

■i:> 21 

.1.2- b[]A 

1 Artificial Sequence 



2'.nthetic oligonucleotide probe 



;:("]■ ' c a ci 



.tec agcagctggc ttac 2 4 



I 2A 

■] V 2.ftificial Sequence 



, 2\'nthetic oligonucleotide probe 
](■■) ! 

r c I.-:t(MCcg qaqccactac acgtgtgaag tcacctggca qactcctgat 50 

212 ■ 2^ 
.:i I • 2158 

2 1 i!':mo sapiens 

li":ij . 52 

■ i.-q.-c-iggag cccatctgcc cccaggggca cggggcgcgg ggccggctcc 50 
cqccc-iqcac atggctgcag ccacctcgcg cgcaccccga ggcgccgcgc 100 

■ o.^aqctcgcc cga^jgtccgt cggaggcgcc cggccgcccc ggagccaagc 150 
a.jcaactgag cggggaagcg cccgcgtccg gggatcggga tgtccctcct 200 
ccttc^.cctc ttgctagttt cctactatgt tggaaccttg gggactcaca 250 
cvgagatcaa gagagtggca gaggaaaagg tcactttgcc ctgccaccat 300 
c-iactqgggc ttccagaaaa agacactctg gatattgaat ggctgctcac 350 
cjataargaa gggaaccaaa aagtggtgat cacttactcc agtcgtcatg 100 
tctacaataa cttgactgag gaacagaagg gccgagtggc ctttgcttcc 450 
aatttcctgg caggagatgc ctccttgcag attgaacctc tgaagcccag 500 
tgataagggc cggtacacct gtaaggttaa gaattcaggg cgctacgtgt 550 
ogagc^atgt catcttaaaa gtcttagtga gaccatccaa gcccaagtgt 600 
gaqttggaag gagagctgac agaaggaagt gacctgactt tgcagtgtga 650 



^Lcatcctct ggcacagagc ccattgtgta ttactggcag cgaatccgag 70n 
.gaaagaggg agaggatgaa cgtotgc^tc ccaaatctag gattgactac 750 
iao-accctg gacgngttct gctgcagaat cttaccaCgt. cctactctgg 80') 
u:tgi:arcag Lgcacagcag qcaacgaagc tgggaaggaa agctgtgtgg 85'.> 
tgrgagtaac tgtacagtat gtacaaagca Lcggcatggt t.gcaggagoa 90') 
qtgacaggca tagtggctag agccctgctg attttcctct tggtgtgqct 9^.0 
gctaatccga acgaaagaca aagaaagata tgaggaagaa gagagaccta 1000 
atgaaattc<5 aaaagatgct: gaagctccaa aagcc-gtct tgtqaaaccc US'' 
aqctcctc::t cctcagqctc tcggagctca cgctctggtt cttc-ctc:;ac llO- 
irgctccaca gcaaatagtg cctcacgcag ccaacggaca ct gtcaa ::-tg 11^)" 
acgcagcaco cc:agccagg3 ctggccaccc aggc:atacag ."tagtggcg i:.C-) 
ccagaggtga gaggttctga accaaiigaaa gt(:<:accatg ctaa-.ct.jac 
caaagcagaa ac-acaccca gcat:gatccc cagocagagc agagocticc l^O'i 
aaacggtctg aattacaatg gacttgactc ccaoqctttc ctaggagtca l-.^'.i 
gggtctttgg actcttctcg tcattggagc tcaagtcacc agcracacaa liOn 
ccagatgaga ggtcatctaa gtagcagtga gcattgcacg gaacagattc 
agatgagcat tttccttata caataccaaa caagcaaaag gatgtaagct T.'ri 
gattcatctg taaaaaggca tcttattgtg cctttagacc agagtaaggg 1^/.-) 
aaagcagqag tccaaatcla tttgttgacc aggacctgtg gtgagaaggt 1600 
tggggaaagg tgaggtgaat atacctaaaa cttttaatgt ggqatatttt 16!.0 
gtatcagtqc tttgattcac aattttcaag aggaaatggg atqctgt.ttg 1700 
taaattttct atgcatttct gcaaacttat tggattatta gttattcaga 1750 
cagtcaagca gaacccacag ccttattaca cctgtctaca ccatgtactg IBuO 
agctaaccac ttctaagaaa ctccaaaaaa gqaaacatgt gtcttctatt 18 50 
ctgacttaBC ttcatttgtc ataaggtttg gatattaatt tcaaggggag 1500 
ttgaaatagt gggagatgga gaagagtgaa tgagtttctc ccactctata 19:.0 
ctaatctcac tatttgtatt gagcccaaaa taactatgaa aggagacaaa 'Ur-O 
aatttgtgac aaaggattgt gaagagcttt ccatcttcat gatgttatga .050 
ggattgttga caaacattag aaatatataa tggagcaatt gtggatttcc :.100 



> ■■ ./.i.jatca qatqcctcta agqactttcc tgctagatat ttctggaagg T'lbO 

agaa.i,jta':^a acat gt ca 1 1 tat.caacgtc cttagaaaga attcttctag 

agaaaaaggg atctaggaat gctgaaagat tacccaacat accat:tatag 

trtcttcttt ctgagaaaat gtgaaaccag aattgcaaga ctgggtggac .a.n-n 

l.cigaaagq(ia gattacjatca gttttctctt aatatgtcaa ggaaggtagc .M^ii 

agggcatggt qccaqcjcacc tqtaggaaaa tccagcaggt ggag(jttgca .MC^a 

gtgaqccgag attatc^ccat tgcactccag cctgggtgac agagcgggac 

t cc qt ate 2458 

'■210> 5 9 

51 1> 37 3 

:a]5 > PRT 

:5 1 5 ■■ Wcmo sapiens 

'4 00e 5^-^ 

net, Ser 5eu Leu 5eu Leu Leu Leu Leu Val Ser Tyr Tyr Val ■:^.l7 
] 5 II' 5'- 

Thr Leu (Lly Thr His Thr Glu ILe Lys Ar(7 VaL Aia Glu GLu Ly;-^ 
5 0 2- 5 0 

5'al Thr Leu Pro C\'s His His Gin Leu Giy Leu Pro Glu Lys Asp 



Thr Leu Asp lie (5.Lu Trp Leu Leu Tnr Asp Asn Glu Gly Asn Gin 

5 0 5 5 ^v-' 

Lys Val Val He Thr Tyr Ser Ser Arg His Val Tyr Asn Asn Leu 

n5 7n 7 5 

Thr Glu Glu Gin Lys Gly Arg Val Ala Phe Ala Ser Asn Phe Lou 

rO 8 5 00 

Ala Gly Asp Ala Ser Leu Gin He Glu Pro Leu Lys Pro Ser Asp 

^■^5 100 105 

Glu Gly Arg Tyr Thr Cys Lys Val Lys Asn Ser Gly Arg Tyr Vai 

110 115 120 

Trp Ser His Val lie Leu Lys Val Leu Vai Arg Pro Ser Lys Pro 

125 130 135 

Lys Gys Glu Leu Glu Gly Glu Leu Thr Glu Gly Ser Asp Leu Thr 

14 0 M5 150 

Leu Gin Gys Glu Ser Ser Ser Gly Thr Glu Pro He Val Tyr Tyr 

155 160 165 

Trp Gin Arg He Arg Glu Lys Glu Gly Glu Asp Glu Arg Leu Pro 



170 



17 5 



j/,-3 Ser Arq Tie Asp Tyr As 

nr. 



sn His Pro Gly Arg Val Leu L-u 



190 



1 3 5 



, n A: ri Leu Thr I 



•l.r Ser Tvr Ser Gly leu Tyr Gin Gys Thr M. 
>0u ^ 20^^ 



n Glu Ala Giy Lys Glu Ser Cys Va: Val Arg Val Thr Val 

sr. ^^-'^ ■ 

,r Val Gin Ser He Gly Met Val Al i Gly Ala Val Thr Hv 



S3'') 



4 0 



Phe ],eu Leu Val Trp Leu Leu 

^ : so ^^-^ 

g Arg Lys Asp Lys Glu Arg Tyr -^lu Glu Glu Glu Arg Lro 



J Ala Gly Ala Leu Leu 11g 
S4 •) 



Lu He Arg a Asp 



Ala Glu Ala Sro Lys Ala Arg Leu '/al 



S:^ S 



ser Ser S.r Ser Ser Gly Ser A. g Ser Ser Arg Ser Gly 
S"0 ''''^ 



■r -er Ser Thr Arg Ser Thr Ala Asn 
Sm5 



^r-r Ala Ser Arg Ser Gin 

315 



g Thr Leu Ser Th.r Asp Ala 
:Sj0 



Ala Pro Gin Pro Gly Leu Ala Thr 

330 



Sm -a a Tyr Ser Leu Val Gly Pro 
335 



Glu Val Arg Gly Ser Glu Pro 



34 0 



>45 



I,,s Lys val Hrs His Ala Asn Leu Thr Lys Ala Glu Thr Thr Pro 



Ser Met He FrC' 



350 

Ser Gin Ser Arg Ala Phe Gin Thr Vai 



37 0 



:10:- 00 

:]1 24 

■'12 ■ ['MA 

■1? • AL-tificial Sequence 



;S3 Synthetic oligonucleotide probe 
4 00 • 00 

..^-r-Mtgcaca gcagg:aacg aagc 24 

..10 - 01 

• 211 ■ 24 

• 212 ' C'HA 

• 013-' Artificial Sequence 



: 2 0 

:.?2> S'/nthetic oligonucleotide probe 
i iD 0 ■ ■ 6 1 

icraqgotqt atqcotgg^t gggc 24 
ni:> 62 

: 1 K' 4 : 
2 MA 

: 1 j\r t 1 f i ci al Sequence 



.;22> 2vnthetic ol igcnucleot i de probe 



■^rargtaoaa agc.t.ococa tggtt.gc.gg ageagtgaca ggc 42 



21 i> ;-2 34 



21 3> Marno sapiens 



o 



3l2j(.2'cLt tqctctcrcq cgcccaqtcc tcctccctgg t':ctcctcag 50 
rc:q:tgf;cgg aggagagcac ccggagacgo gggctgcagt cgcggcggct 100 
t(:t:c:cgcc tgggcggcct cgccgctggg Ciggtgctga gcgcccctag 150 
a<ic:t:-cctt gccgcctccc t::ctctgcc:i gqccgcagca gtgcacatgg 200 
q.:t;gttggag gtagatgggc tcccggcc.rg gqaggcggcg gtggatgcgg 250 
-tgagcag aagcagccgc cgattccagc tgc:ccgcgc gccccgggcg 300 
ctq:;gag tccccggttc agccatgggg acctctccga gcagcagcac 350 
ogccctcqcc tcctgcagcc gcatcgcccg ccgagccaca gccacgatga .JOO 
r.cqcgggctc ccttctcctg cttggattcc tr.agcaccac cacagctcag 450 
coagaacaga aggcctcgaa tctcattggc a.-:ataccqcc atgttgaccg 500 
tgccaccqgc caggtgctaa cctgtgacaa gtgtccagca ggaacctatg 550 
tctctgagca ttqtaccaac acaagcct.,c ycgtctgcag cagttgccct 600 
qtgggaacct ttaccaggca tgagaatggc atagagaaat gccatgactg 650 
tagtragcca tgcccatggc caatgattja gaaattacct tgtgctgcct 700 
tg3c-:q£ccg agaatgcact tgc:cacct:g gcatgttcca gtctaacgct 750 
acrtjtgccc cccatacggt gtgtcctgtg :;gttggggtg tgcggaagaa 800 
agggacagag actgaggatg tgcggtgtaa gcagtgtgct cggggtacct 850 



t ct cagit gt gcct t ::tagt gt gatgaaat 
cl gagtcaga acctggtggt: gat iraagccg 
v-^ ■ ] t c t g t_ : J g c a c 3 c t c c ^ g t c c 1. 1 c t c c .^i g 
g r a c a g c a t c t: 1 1 c- c a c g c c: t g a g c: a a 
1. r ; ( ' t c c a 1. 1 ci t g 1 a c c a a a y g c a t g a a c 
tgccLct^tt agacca^agg tactgagt.ag 
f-tqacaaaac a^^gctcagca agggggaagg 
c c a a a c c 1. 1 c a g g t a g t c a a c: c: a c a g c a a 
cctgaagctg ctgccgtcca tggaggccac 
rgcccatcaa gggacccaag aggggacatc 
caLtttqaca tca^tgagca tt tgccctgg 
gctggtgctt gt gt.gattg tqcitgtgcag 
ctctgaaaaa gocjqrcccgg ca.gqat.ccca 
qggctcisaga aatccatgac t ccaacccag 
ctactc|caat ggccatggta tcgatatcct 
t qggaaucca qt:ggaaagat at ;::tatcagt 
aggga(:qtrg ct:gctttctc caatgggtac 
ctacgcagct ctgcagcact ggaccatccg 
cccagctaat tagcgccctg cr^ccagcacc 
aagattcgtg g(5rtgatgga agacaccacc 
agctctcccg atgagcccaa gcL:cgcttag 
ccaacgcgaa acttgagaat tccgctctcc 
caggac<aaga acaagggctt cttcgtgga t 
ctgtgactct aratccagcg gctcctccgc 
ttatta^caa agaaaagaag gacacagtgt 
-cctgtgact tgcagi-atat ctttgatgac 
tgaggagctg cgggtgattg aagagattcc 
accggctatt cgaaattatt ggagtcaaga 
ctcctggact ^tgtttatag ccatcttcct 



gcaaagcata cacagactgt 90Ci 
g q g a c c i a q q a g 3 c a q a c a a 9 S ( ) 
ctccacctc3 ccttc(^cctg MOO 
t ggaaaaccs tgaagnccct lOSa 
tcaacagaat ccaacacttc liOa 
catccagg^a gggaoagtcc 11')') 
aacacgtgaa caaga -cc tc l.^)') 
ggcccccacc acagaaacat l.V>0 
tgqogg-gag aagtacagca 1 :^")-") 
cta-:iac:igaa cctacacaag 1 vv 
atcattqtgc ttttcctgct l]'}'' 
tat'::cgqa5a agctcgagga l-V:/-^ 
qtcjccattgt ggaaaaggca l':)']') 
a a c c q q a a q a a a t g a t c t a 1 5 ■ ) 
gaagcttgta g^ragcccaag It'CO 
ttatttgcaa t':?ccagtgag 1 (■■'■') 
acagccgacc accragcgggc 1 70'j 
gggcccagag gac:agcct:cg 17 50 
ggagaaacqa tgttx^tggag 1^00 
cagctggaaa cTKjacaaact iSbO 
cccgagcccc atucccagcc 1900 
tgacg'iTtgga gC'Zttcccca 1950 
gagtc-jgagc ccattctcag : ("-00 
gctgagcagg aacggttc ::t 1'050 
tgcggcaggt acgcctggac .100 
atgctccact ttataaatcc .-:50 
cca'ggctgag gacaaactag :'a(:0 
gccaggaagc aagaaagacc ,:..1^:0 
gacctgctgt agaaoatagg J ^(qO 



qatact(jcat tctggaaatt actcaattta gtqqcaggqt ggttttttaa 23S0 

ttttctlctg tttctgattt ttgttqtttq gqqtgtgtgt gtgtgtttqt ?A -^O 

gtgtgtqtgt: qtgtgtgtgt gtqtgtgtqt gtttaacaga gaat-tggcr^ 24^3 

agtgctlgag ttctttctcc ttctctctct ctcttttttt tttaaataac 2l>^:^> 

tcttctggga aqttggtl.t-a t. aagcct 1 1 q c:cagqtgtaa ctgttgtgaa ) 

atacrcacca ctaaagtttl ttaaqttcca tatrttctcc attttgcclt 

citatgtatt It^aagatta ttctgtgcac tttaaattta cttaacttac .S: b^- 

cataaatgca gtgtgacttt t:c::cacacac tgg^ttgtga ggctcttaac .:/0- 

tvcttaaaag tataatggca tcttgtgaat cctataagca gt ct ttatgt 

: cttaacat t ca '.-'ac:ct ac t ^ t- t- 1 -^^^^^^a caaatattat tactattttt a-^O'i 

avtattgttt gtcctttata aattLLclt,a aagattaaga aaat.ttaaga .::-5-.) 

c-ccattqag ttactgtaat. qcaattcaac tttgacjttat cttt.taaata .>"0^l 

tgtcttgt.at agttcatatt catggctgaa acttgaccac actattgctg Z 

ar:tgtatggt tttcacctgg acaccctgta gaatgcttga ttacttgtac 3"0:) 

t::ttcttatg ctaatatgct ctgggctgga gaaatgaaat cctcaagcca z-^-tO 

icaggatttg ctatttaagt ggcttgacaa ctqggccacc aaa^^iaacttg .-1(.:0 

aacttcacct tttaggattt gagctgttct ggaacacatt gctgcacttt :l^--0 

ggaaagtcaa aatcaagtgc cagtggcgcc ctttccatag agaatttgcc 3.. ■00 

cagctttgct ttaaaagatg tcttgttttt tatatacaca taatcaatag 3.2!:.0 

Gtccaatctg ctctcaaggc cttggtcctg gtgggattcc ttcaccaatt 33(")0 

actttaatta aaaatggctg caactgtaag aacccttgtc tgatatattt 33S0 

qcaactatgc tcccatttac aaatgtacct tctaatgctc agttgccagg 3400 

ttccaatgca aaggtggcgt ggactccctt tgtgtgggtg gggtttgtgg 34:0 

gtaatggtga aggaccgata tcagaaaaat gccttcaagt gtactaattt SSuO 

attaataaac attaggtgtt tgttaaaaaa aaaa 3534 

< 310:- 64 

- .■ll;- 635 

-;.:12 • F13T 

■;213 ' Hcmo sapiens 

<4 00 > 64 



Met Gly Thr Ser Pro Ser Ser Ser Thr Ala Leu Ala Ser Cys Sor 

1 " 10 : 5 

Arq lie Ala Arq Arc] Ala Thr Ala Thr lirt lie Ala Gly Ser Lf;u 

2C : 5 

heu Leu Leu Gl\^ Ph^:- Leu Ser Thr Thr Thr Ala (^In Pro Glu Gin 



Lys Ala S(-r Asn Lru lie C^ly Tlir Tyr Arri H.:s ^^al Asp Arq A].: 
Thr C^ly Gin Val L( u Thr Cy:^ Asp hys Cy;:- Pro Ala Gly Thr Tyr 



V<a Ser Glu H.is G;.'^;: Tlir Asn ITir S^r I.cu Arc: \'a] Cys Ser Sor 
{■ (1 ^ S 

(A/s I'ro Val Gly Thr Phe Tlrr Arq Mis (I;.u Asn (^y He Glu Jr/s 
■e;, lUii lip-' 

Gvs His Asp Cys S^-r Gin Pre. Cys Pi:o Trj:) Pro [let He Glu Lys 
lie L! ^ 1/': 

i.eu I-'ro Gvs Ala Al.i Leu Tlrr Asp Arq G'-. a Cys Thr Cys Pro I'r. 

1. i:ai l--. 

iTly Llet Pne Gin S^.q- Asn Ala Thr Cys Al Pro His Thr Val tt/s 
■lo Alt 

Pro Val GLy Trp t; 1 y V.iil Arq Lys Lys Lily Thr '^lu Thr '^lu A- p 

Val 7\rg Gvs Lys I'lln Cys At i Arq Gly Iter Phe Ser Asp Val Pr--' 

V/M ' H^ H:"' 

Ser Ser Val Met Lys Cys Lys Ala Tyr Thr Asp Cys Leu Ser Gin 
IS 5 I'.'O r?s 

Asn Leu Val Val i:ie Lys Pro Gly Thr Lys Glu Thr Asp Asn Val 
POO sot SlO 

Cys Gly Thr Leu Pro Ser Phe Ser Ser Ser Thr Ser Pro Ser Pro 



GLy Thr Ala lie Phe Pro Arq Pro Glu H;.s Met GLu Thr His Glu 

S30 P::iP S4 0 

Val Pro Ser Ser Thr Tyr Val Pro Lys Gly Met Asn Ser Thr 1 u 

SPh 

Ser Asn Ser Ser Ala Ser Val Arq Pro Lys Val Leu Ser Ser lie 

P60 PiV' 210 

Gin Glu Gly Thr '/ar Pro Asp Asn Thr S-rr Ser Ala Arq Gly Lys 

27 P Loij SSL 



GIu A::.p VaJ Asn Lys Thr Leu Pro P^r,n Leu Gin Vai Va 1 Asn Hi.? 

'^0 2. 95 J 0^: 

i::;in Cln Gly Pro His Arg His lie Leu Lys Leu Leu Pro L'-i 

L LLj j L: 

i'-LM Glu Ala Thr ^Ll y Gly Glu Lys Ser :Ler Thr Pro lie Lys G.i y 

Pro lo/s Arg Gly H.. ^- Pro Arg O^in Asn Leu His Lys His Ph<:^ A. |j 

Lb- Asn i:;iu His L* Pro Trp I1ee lie ^^rl Leu Phc LhSj Leu 1,''U 

'Jal Leu Val Val i e Va.l Val i^ys Ser Arq Lys Ser Ser Arei 

Th.r J.eu Lys Lys 'A! y Pro Arg Gin Asp Pr'j Ser Aia lie Val Gl :. 

[.ys Ala 'Lly Leu Lys Lys Ser Het Tar Pr<:) Thr Glr^ Asn Arg C\\i 

■L;''J ^t;. 

Ly;-. Trp He Tyr i'yr- Gys Asn iLly His CAy lie Asp^ lie Leu !,ys 



Leu Val Ala Aia 'Al a Va l Gly Ser Gin ":r:p Lys As]o He Tyr ^i; n 

■LA^ ; : j ■; 

Phe Leu i:ys Asn ALi Ser Glu Arg GLu 1 Ala ALa Phe Ser Asn 

4-]:> IIP v-ii 

iSly Tyr Thr Ala Asp. His ■:.li:i Arg ALa I'yr Ala Ala Leu Gin His 
■JP5 4<jO 'b'^P 

Trp Thr lie Arg '^iy Pre* Glu Ala Ser L-u Ala Gin Leu He Ser 
■1 7 (j 4 7 P 4 v: ij 

Ala Leu Arq Gin His Arg Arg Asn Asp Val Val Glu Lys He A-.rg 
4 PL 4'^:j 4 OP 

Gly Leu Met Glu Asp Thr Thr Gin Leu (^lu Thr Asp^ Lys Leu Ala 
POO POP PIO 

Leu Pro Met Ser Pro Ser Pro Leu Ser Pr'o Ser PrC' lie Pro S-r 



Pro Asn Ala Lys Leu Glu Asn Ser Ala Leu Leu Thr Val Glu Pr^ 



Ser Pro Gin Asp Lys Asn Lys I'Hy Phe PPie Val Asp' Glu Ser Glu 

^45 P^:0 Pop 

PrC' Leu Leu Arg Gys Asp Ser Thr Ser S-.^r Gly Ser Ser Ala L^au 

560 505 570 



■-.er Arq Asn Gly Ser Phe lie Thr Lys Glu Lys Lys Asp 
57 5 580 



Thr Val 

585 



'u Arq Gin Val Ara Le-j Asp Fro Cys Asp Leu Gin Pro lie Phe 
5 90 5 95 600 



A:;f> Asp Mot Leu fi.i ;:• Phe Leu Asn PrC' GLu Glu Leu Arg Val lie 



6 1 0 



615 



;:u Glu Lie Pro G\ \: Ala GJ u Asp Lys Leu Asp Arq Leu Phe Glu 
ePO 6P5 630 



;.e 11..' i;:;iy VaJ Lys Ser Gin Glu Ala S(sr CMn Thr Leu Lou Asp 



64 0 



64 5 



-u" Va... Tyr Ser Hi:. Leu Pro Asp Leu Leu 
nS- 655 

1 6 5 



: 'LA 

Art :. f ic i. a 1 o*;^-:]uencc 



LPv- Pyn*:n'2tlo c>lGy;s)nuoleot ide proh'O 

;.; :"}iV . k'i 

rr ,:uoa.n':fo acatgg.j^tg ttgg 24 

::i'V (-o 

:Pne 0 4 

IP:' L:]A 

:pl'- 0 .Art: floral Sequence 

:PP5:- Synthetic ijllgonucleot Ide prc'tie 
:4iAA- 6, 

a'::':qca<:.at o ctcagtctct gtcc 24 

:21iv- K--"l 

:.:no '-^^o 

Pipe r.lIA 

:215o Artificial Sequence 
^PP P' • 

■PPA Synthetic C'llgijnucleot Ide prc'be 

:4'jiv- tP/ 

a'.:';at''r-;it';::g cgggctccct tctcctgctt ggattcctta gcaccaccac 50 

PhP- ^P^: 
PI A- 2 4 IP 
LHA 

.P ; ;.o rlomci sapiens 



at:]:]^EiZiQcc agtaaca::!^ t:]qcctacta tctctt::cgt ggtqccatct. b 

acantttgg gactcgggaa ttatgagqta g aggtg^gagg cgaagccgga j'lQ 

t ;jt-::ag Big :] t cctga^ata^ t a :i t gg g ggaaaaLgat: c :j act get :^ V'j 

ttgaagccaa cttatcattc cgatcjcttt ttggccttga tvjatttgaan 2 

a t :a lI ;jt ac t g 1. 1 gaa cc a ga t g a :i g :i t gt"M: gt„tc]cljaac a j -i t: c;c t gt 2'-) 

a::tgatgcca tt;^3agtt:tt ttc:aatcat catcattgqg ataattgaa:: :v ■ ) 

tgatattagc a ::r.ggc a 1 1 ;] 3 1 at gggc a tacacttaga ctgctaagg;] 3' ') 

aagtaaagac gtc:j-ta3tc ctttaagtgt iiLcga^ataa tagatagat:^ 1' a 

tgacggagt:: t g g a t: t ga a aagaagggga :3 ija a g a g t ac a-g:'tgtgtca ^1 ^ ) 

gggtgggtgg tcagaaagcc gtgctacagg tgttcaaagc tjattagtgg 5'i'i 

a aga - - a t g:. g ::t :ag a t ga c t a gaa jgg^ -a act a aaaa a tgtt gactg ..:a.' ) 

tg^aaaa^tg ggttraaaaa get at -gt: ga-g ttcagataac at::aqagtga 6'' 

gatag-tgga gggga3igt::a ^agggaggagt tt.gtgt;aaat agatcacata Ga'i 

ttgcaagatg acaaggigaa tgaattaaaa aactaagtat aagtqaggga 7 "-^ 

gggatgtgaa tccggcaaag tggttaaatt gaagtgcaaa gaaagtggt : 7^:.i 

atagaagggg ctaaagacca cgaatagtgg gtggaaaast gtaattgcta 8'"':' 

tag-agtgga aatggaagga cag:ctt:ag ttcaagggct a-aacatgtg Ba^' 

agggggctct grcatcaaga ccatgtggat aataactgat gca::actgtg 9aa 

tttatgactt gtacctcaca aagtcatgga ccataaaggt gggtcaagtt 9ai:i 

taactgttgg aoaatocagc cccatccaac ttggtggaga agattgtcta lOaQ 

c::aaagcaag tacaagccaa agaggatggg aaatgaaat:: gzcattatga iM^ 

agctggccgg gccactcacg rtaaat gaaa tgatccagcc tgtgt gacrg 1 li"' 

acaaactctg aagagaactt caacgatgga aaagtgtgat ggacgtcagg 11'-. 

atggggggac acagaggatg gaggtgaogc atcccctgtc atgaaacacg 110 

cggccgtccc tttgatttcc aaaaagatat gcaaccaaag ggaagtgtac II'.'. 

ggtggcatca tctccccctc catgctctgc gcgggctacc tgacgggtgg l.'.g'f 

agtggacagc tgccaggggg acagcggggg gcccctggtg tgtcaagaga l;.t 

ggaggctgtg gaagttagtg ggagcgacoa gctttggcat cggctgcgca 14C' 

gaggtgaaca agcctggggt gtacacccgt gtcacctcct tcctggactg 14 [ 



gatccargag cagatggaga gagacctaaa aacctgaaga ggaaggqgac I'^OO 

aagtag-cac ctgagttcct ga(jgtgatga agacagcccg atcctcccct 1350 

q g a c t c - c g t: t a g c i a a ^ t g c a c a c g a g c a g a c a c q c 1 1 g g a g c t c t. r-] a 1( . 0 C ( 

( 1 1 1 c ■ c g g c a c a cj t a g c a ''j g c c < g a a g a g g c a c c 1 1 c c a 1 . c L g a t; t. c c 1 ) L) ( > 

agcc:caacct t ca.iHicr got ^ tt t y t: 1 1 1 1 tgtttLtttg aggtggagtc I'.'OO 

1:cgc-tclgtt: gcc:::aggc t gagtgcagtg gcgaaatccc tgctcactgc l/'5f) 

agcc-tccgct t c(q::t.ggt. t c aagcgattcL cttgcctcag cttccccagt irOO 

agct gggacc aca^](jtgc gc::accacac ccaacta<itt tttgtarttt ll-bi^ 

tagt agagac agggtt+-caq catgttggcc aggctgctct caaacccctg laQd 

acc1 caaatg at gtai :<atg :: ttaagcctcc cacagtgctg ggatta.-agg 

catciggccac cacg(::^i:agc -tcacgctcc tttct:gatct ^cacta.;igaa ;:iir)(! 

caaaagaagc agcaa::ttg- aagggcggcc 1 1 1 ccc:a':^t g gtqcatcr:gg 

tttt ctctcc agg;j':cttgc aaaattcctg acgagataag cagTitatgtg i'lC'D 

acd cacgtg caaagccacc aacagccact cagaaaa^ac gcaccagccc 

agaagtgcag aact:.j:agtc actg-acgtt ttcatctcta gggaccagaa J2C'M 

ccariacccac ccttrctact tccaagactt atttt:(:acat gtggggaggt .:::;^':t 

taa' ctagga atgactcgtt taaggcctat rttcatgatt tctttgtag- .:3('-.i 

attlggtgct tgacgtatta ttgtcctttg attccaaata atatgtttcc J3.Sii 

ttccctcatt gtctggcgtg tctgcgtgga ctggtc^acgt gaat::aaaat 2400 

cati.:cactga aa 241:^ 

:210:-- b9 
4:.3 

:212> FF-,T 

:213> Heme sapiens 
■:4 00 ' 69 

Met Gly Glu Asn Asp Pro Pro Ala Val Glu Ala Pro Phe Ser Phe 
1 5 10 15 

Arg Ser Leu Phe GLy Leu Asp Asp Leu Lys He Ser Pro Val Ala 

2 0 2 5 30 

Pro Asp Ala Asp Ala Val Ala Ala Gin He Leu Ser Leu Leu Pr-a 
35 4 0 4 :. 

Leu Lys Phe Phe Pre. He lie Val lie Gly He He Ala Leu He 



.f;u Ala Leu Ala II- Gly Leu Gly lie His Fhe Asp Cys ^Cor Gl 



y^,.,. 'Y\rr- Are Arj ?er S^-r The Lye ry ■• lie niu L^^^e H Ale 

e) ^■^^) 

Arq Gys Asp Gly V.:i 1 Ser Asp Cys Lys Asp Gly (Uu Asf^ c;lu Tyr 

V) 1 ■:.).) KS 



Cys Val Arg V l Gly Gly Gle Asn A 



Ale Val L-u Gin Val Fle^ 



1 i) 



1 1 



1 }. it 



Thr Ala Ala Ser Tro Lys Thi Met Cys ^-r Asp Asp Trp Lys G 



1 :^ 



1 I: 



His Tyr Ala Asn \' i L Ala Cys Ala Gin I e'.i Gly Phe Pre Ger Tyr 
] 4 ■] M -5 1 L 1) 



Val Ser S^-r Asp i-.r^ri Leu Ar-s Val t-'^r :er 

- ^ei ie.-. 



Ls-u Glu Gly -In I h 



Are Glu CG u Phe V -A Ser JIp Asp His leu Leu Tro Asp Asp ly- 



Val Thr hla Leu H:s His Ser Val Tyr \al Arq Glu Gly Cys 7-.la 
^er Glv His Val \"a] Thr Leu CSln Cys r.r Ala Cys Gly His Arg 

:■■(,(, .05 :io 

Arq Gly Tvr Ser Ser Arg lie Val Gly ely Asn Met Ser Leu leu 
.10 -0 :25 

Ser Gin Trp Pro T^ F' Gin Ala Ser Leu Gin Phe Gin Gly Tyr lils 
0 00 ."■^■5 •■4 0 

Leu Cys (^y Gly Ser Val lie Thr Pro Leu Trp lie He Thr Ala 

.:50 0 55 



Ala His Cys Val Tyr Asp Leu Tyr Leu Pro Lys Ser Trp Thr lie 



0 05 



■70 



Gin Val Gly Leu V,.i Ser Leu Leu Asp A.--n Pro Ala Pro Ser ills 

;:7 0 OPO 085 

Leu Val Glu Lys ile Val Tyr His Ser Lys Tyr Lys Pro Lys Arg 

.y-ni 0-5 30 0 

Leu GLy Asn Asp I!e Ala Leu Met Lys Leu Ala Gly Pro Leu Thr 

3.10 ^rJ 315 

Phe Asn Glu Met lie Gin Pro Val Cys Leu Pro Asn Ser Glu ^lu 

300 305 330 



Asn Phe Pro Asp Gly Lys Val Cys Trp Thr Ser Gly Trp Gly Ala 



340 



34 5 



Thr 31u Asp Gly Gly Asp AJ a Ser Pro Va 1 Leu Asn His Ala Al^a 



Val Pro Leu lie .^.r Asn Lys lie Cys Asn His Arg Asp Val Tyr 
M,', 3/5 



-1- '';iv lie He :U^r Pro Ser Met. Leu Cys Ala Gly Tyr Lou TLr 
'^1-;:-) .;;8 5 3 90 



-^Ay Val Asp G^-: Cys Gin Gly Asp Ser Gly Gly Pro Leu Val 
'US '\00 4 05 



G]ri Glu Arg hr-j Leu Trp Lys Leu Val Gly Ala Thr Ser Phe 
4^n 415 4 20 



op; 11^" Gly Cys Ala Glu Val Asn Lys Pro Gly Val Tyr Thr Arg 

4 35 4 30 4 35 

\- r Thr Ser Phe Leu Asp Trp He ILis ^lu Gin Met: Glu Arq Asp 

4 40 14 5 4 50 

L- u Ly;-^ Thr 



- . ] 1 • 0 4 

- ■ lma 

■ . 1 :■ Artificial Sequence 
• 0 0 ■ 

- A ■ S.ynthetic c-l i gc nucl eoti de prc)be 



oa-.-at'^gcc cttatgaagc tggc 24 

'-■^■10- 7 1 

-■2ir> 2 4 

<\':12 > DMA 

•.213 - Artificial Sequence 
■ 2 20-- 

■■2;-3 • Svnthetic oligonucleotide probe 

- 4i'i0 • 7 1 

aciicgtccc tgtggttgca gate 24 

-.210 ' 72 
^'211 ^0 
■-.::] 2 ' [4IA 
213- Artificial Sequence 

• 220 ■ 

• . .13 ' Synthetic oligonucleotide probe 



100 



cgtt-aatgc af^aaatgatc cagcctgtgt gcctg-ccaa ctctgaagag 5(i 

210> 73 
21 1-- 3305 
21 2:' DUA 

21::- Hoina sapiens 
lO'V- 73 

cc'-cicqoqtc c^tcct.agtc cccgggccaa ctcggacagt ttgctcattt 5:i 
;;attqcaacgg tcaagqctgg cttgtqccag aacggcgcgc gcgcgcgcac l:.''' 
gca':gc:3cac acacgggggg aaactttttt aaaaatgaaa ggctagaacja 1 i 
qct;':a(jcggc g^cqccjggcg ctqcgcgagq qctccgqaqc tgactcgccg 2-.r) 
agcj..:aq 3aaa tccctccggt cgcgacqccc cjgccccqgct cggcgccc(]c 230 
gtcng'^tqgt gcagcgctcg ccqccqgqcc cgagagctgc tGcac:tgaaq j .)0 
gee: ^3(:g:icg atggcagcqc gcccgct:gcc cgt gt c-ccc gcccgcgo:: 33;;- 
tcc;^gct-gc cct'::gccqgt gctctgctcg cqccctqcQa gGCCc:Gag<3q ^Vj^'' 
gt<-pgct1:at gga/iccaagg aaqagctqat aaagttgtc:a gt gcc:t ct Jt; 43-) 
tcrjgagtggg gaC'::tctgga tcccagtgaa (:iagct tcgac tccaagaatc 3(:;j 
au'::cagaagt Gct'::iaat at t cqactacaac rjggaaagcaa aGaactgatc 
ataaatctgg aaagaaatga aggtctcatt ^^ccac^cagt t tcacggaaa<:: (3;3 
ccactatctg caaqac(jgta ctgatgtctc cctcqctccja aat tacacg'::f t:":-' 
gtcactgtta ctaccatgga catgtacggg gatattctga ttcagcagtc 7':C> 
agtctcagca cgtgttctgg tctcagggga cttattgtgt ttgaaaatga 730 
aagctatgtc ttagaaccaa tgaaaagtgc aaccaacaga tacaaactct ':C:0 
tcccagcgaa aaagctgaaa agcgtccggg gatcatgtgg atcacatcac 8 30 
aacacaccaa acctcgctgc aaagaatgtg tttccaccac cccctcagac 900 
atgggcaaga aggcataaaa gagagaccct caaggcaaot aagtatgtgg 3':') 
agctggtgat cgtggcagac aaccgagagt ttcagaggca aggaaaagat 1000 
ctggaaaaag ttaagcagcg attaatagag attg::taatc a:gttgacaa IC'50 
gttttacaga ccactgaaca ttcggatcgt gttggtaggc gtggaagtgt 1100 
ggaatgacat ggacaaatgc tctgtaagtc aggacccatt caccagcctc 1150 
catgaatttc tggactggag gaagatgaag cttctacctc gcaaatccca 1.00 
tgacaatgcg cagcttgtca gtggggttta tttccaaggg accaccatcg 1250 



c|Ccit.ggcccc a a teat gage atgtgeaegg 
(jteatggacc attca^jacaa tcccettggt 
tv^agct.qgge eaeaatttcg ggatgaatea 
gtaqctgt ca aatgqeggrt gagaaaggag 
aec(|g()tace cattt'^ccat ggtgtteagc 
ggcicjaccagc ctqgagaaag gaatgggggt 
a a qt ea g gg a g t e 1 1 1 eg gg gg c e a g a a g t 
gaac^gagagg agtgtgaetg tgqggagcca 
ctgeacitgce accac::tgta ccetgaagce 
qq-:'-g^:getg tgaagaet gc eagc^-gaage 
ga'::tceagea aeti;:ctgtga ce^:ceeagag 
tea ::tgeeca gecaatgtgt aeet geaega 
tg :j 5ie<:igcta etgctaeaat g'jeat'^tgce 
gt'::^egetct ggg;jaceagg tg :t a ^aaect:, 
gagagteaat tctgcaggtg ateettatgg 
agagttectt tgecaaatgc gagatgaga<j 
cagtgtcaag gaggtgeeag ceggceagte 
eatagaaaca aaeatceetc t^jeageaag^j 
ggacccacgt gtacttgggc gatgacatge 
gcaggcacaa agtgtgeaga tggaaaaatc 
aaatattagt gtctttgggg ttcacgagtg 
gaggggtgtg caacaaeagg aagaactgce 
ccteeettet gtqacaagtt tggctttgga 
catecggcaa gcagaagcaa ggeaggaagc 
geggeeaggg ceaggagccc gtgggatcgc 
tcactgacac teatctgagc cetcccatga 
ctgctgcaga ggagqtcacg egtecccaag 
ttgactctgt ggctttgcca tcgtttecat 



eagaceagtc tgggggaatt I'-JO 
gcageegtga ccetogcaea 1 •■ jO 
t. g a e a i: a e t g g a e a g g g g c t 1 ; J 
qetgeateat gaacgettec l-i^'J 
agttg :agea ggaaggactt ]'■■('■') 
gt<jeet:gttt aaectgcegg 1 '■Ij^'' 
gt^^agiacag atttgtggaa ]'"(iq 
gagci a .itgt a tgaategctg ]'■''■' 
gg aeg':::tgtg tgegeaeatg :"^i:q 
et ;:K:a :Kjaae agcgtqeagg 
t tet:g :,:aeaq gggeeagece ]--mi 
■:ggcje:ictca tgteaggatg ■ ':') 
aga(:t::acga gcageac^tgt l'""') 
gceeetggga tctgetttga 
eaaetgtggc: aaagtctega 
atgetaaatc^ tggaaaaatc "''''iJ 
att'-^gtacca atgccgtttc :.\^:''^ 
aggecggatt ctgtgecggg 
cggacecagg gcttgtgctt .:.:f"0 
tgcctgaatc gtcaatgtca L2b0 
tgcaatgcag tgccaeggca l'3('i) 
actgcgagge ccaetgggca : 350 
ggaag ^acag acage ^gccc /. -1 (j 0 
tgcagagtce aacagggagc 2A'.'0 
aggagcatge gtctactgcc J.-'i'JO 
catggagace gtgaecagtg 'j:>0 
gcetcctgtg aetggcagca .'^'-OO 
gacaacagac acaacacaqt .':6S0 



t-tcggggct caggagggga agtccagcct accaggcacg tctgcagaaa 27Cn 

C3gt3caagg aagggcag-::g acttcctggt tgagcttctg ctaaaacatg llb'^ 

aacatgcttc agtg::tgct.c ctgagagagt agcaggttac cactctggca ;::8Ci-) 

qgcc^::.:agcc ctgcagcang gaggaagagg a:tcaa3agt ctggcctttc .'.'c-b'^ 

actG3g:ct:c cacagcagtg gqggagaagc aagggttggg cccagtgtcc 

c-ctttc-cca gtgacacctc agccttggca gccctgatga ctjgtctctg 2A^[v) 

actacaactt aatgctctga tatg:5Ctttt agcatttatt atatgaaaat 3000 

agc.;:gggttt tagtttttaa tttatcagag accctgccac ccattccatc 3( 

t cc.iitc::aag caaactgaat ggcaatgaaa caaactggag aagaaggtag 3](]0 

(Ugaaagggc ggtgaactct g^ctctttgc tgtggacatg cgtgac-agc 313:i 

ngt^:ct-::agg tttgagggtt tgcagaaagc cagggaaccc acagagtcac JJOm 

caacccttca tttaacaagt aagastgtta aaaagt^aaa a-aatgtaag 3.0:'i 

..gcrtaactc catcccc:-gt gg::cattact gcataaaata gagtgaattt 3 Kvi 

>;aa.-.:t 3305 

:;.10:' 7 4 

• 735 

;jl2- FRT 

:313 Homo sapiens 

:400 ' 74 

Met Ala Ala Arg Pro Leu Pro Val Ser Pi:o Ala Arg Ala Leu Leu 
1 ^ 5 10 l"^ 

Leu Ala Leu Ala Gly Ala Leu Leu Ala Fro Cys Glu Ala Arg Gl y 
2 0 25 30 

Val Ser Leu Trp Asn Gin Gly Arg Ala Asp Glu Val Val Ser A] a 
35 4 0 4 5 

Ser Val Arg Ser Gly Asp Leu Trp He Fro Val Lys Ser Phe Asp 
50 5 5 00 

Ser Lys Asn His Pro Glu Val Leu Asn He Arg Leu Gin Arg Glu 
65 7 0 '.'S 

Ser Lys Glu Leu He He Asn Leu Glu Arq Asn Glu Gly Leu He 
SO 8 5 '^O 

Ala Ser Ser Phe Thr Glu Tlir His Tyr Leu Gin Asp Gly Thr Asp 
95 100 1''5 

Val Ser Leu Ala Arg Asn Tyr Thr Gly His Cys Tyr Tyr His Gly 
110 115 1^0 



Val Arc] Gly T^t Ser Asp Ser Ala Val Ser Leu Ser Thr Cys 

^:-r Gly Leu Arg Gly Leu He Val Phe Glu Asn Glu Ser Tyr V.il 
] .; . 1 i i :) 1 

Lru Glu Pro Met L/s Ser Ala Thr Asn Arg Tyr Lys Leu Phe Pt-. 

IV, 1-:) 1^)^ 

Ala Lys Lys Leu L'/s Ser Val Arg Gly Svr Cys Gly Ser His Iii.s 
] ;i) I'd - '-^c 

Asn Thr Pro Asn Leu Ala Ala Lvs Asn V-.l Phe Pro Pro Pro S'..-r 

^ ].^:) y^'^ 



Gin Thr Trp Ala Ar j Arg His Lys Arg C\n Thr Leu Lys Ala Thi" 



; 1.(1 



jy.'--: i yr val uru :.-:U vax ixC o ± u^^j. ^ ■. [ ..i j ^ ^ i . i .. 



Gin Gly Lys Asp Leu Glu Lys Val Lys Gin Arg Leu He ^Mu.i 



L) 



He Ala Asn His Val Asp Lys Phe Tyr Arg Pro Leu Asn He Arg 
H5 •"■^■^ 

He Val Leu Val ^^l y Val Glu Val Trp Asn Asp Met Asp Lys ^"/ys 
.U.0 -'-^'^ • "'''^ 

Ser Val Ser Gin Asp Pro Phe Thr Ser L-.-u His Glu Phe Leu Asp 

VviO .G:^3 

Trp Arg Lys Met Lys Leu Leu Pro Arg Lys Ser His Asp Asn Ala 
;;9Ci -''"^ 

Gin Leu Val Ser Gly Val Tyr Phe Gin Gly Thr Thr He Gly Met 
};0S HO ^15 

Ala Pro He Met Ser Met Cys Thr Ala Asp Gin Ser Gly Gly He 
-■0 ^^5 :'30 

Val Met Asp His Ser Asp Asn Pro Leu 'Hy Ala Ala Val Thr Leu 
335 3-10 H5 

Ala His Glu Leu Gly His Asn Phe Gly Met Asn His Asp Thr Leu 
};S0 355 360 

Asp Arg Gly Cys Ser Cys Gin Met Ala Val Glu Lys Gly Gly Cys 
.,,5 370 375 

He r^et Asn Ala S-.r Thr Gly Tyr Pro i-he Pro Met Val Phe Ser 

::,g :::S5 3 90 



Ser Cys Ser Arg L'/s Asp Leu Glu Thr Ser Leu Glu Lys Gly [L-t 
3-5 100 405 



Val Cy^ Lpu Ph- Asn Leu Pro Glu Val Arg Glu Ser Phe G.ly 
4 1.1 4 15 4.0 

Gl- Gin Lvs Cys Glv Asn Arg Phe Val Glu Glu Gly G]u Glu Cys 
4,_; 4^0 ^-"^^ 

Asn Cvs Glv Glu P: Glu Glu Cvs Met A:ti Arg Cys Cys Asn A. a 
~ 4 4-' ^ 4 4^. 4'.0 

Thr Thr C'/s Thr L-.-u Lys Pro Asp Ala V,.l Cys Ala His Gly L- u 
4',S 4'Vi 4»-.:) 

Cys Cys Glu Asp C'-s Gin Leu Lys Pro A La Gly Thr A.a Cys A: g 

/^sp S-r Ser Asn S^.r Cys Asp Leu Pro G!<i Phe Cys Tnr Gly Ala 
4:,M, 4- :> 4 -'5 

S-x Pro ills Cys P.e Ala Asn Val Tyr L u His Asp GLy His S- r 

Cys Gin Asp Val Asi:> Gly Tyr Cys Tyr Asn Gly lie Cys Gin Thr 
M5 '■'-^ 

His Glu Gin Gin Cys Val Thr Leu Trp Gly Pro Gly Ala Lys Fro 

Ala Pro Gly lie Cys Phe Glu Arg Val Asn Ser Ala Gly Asp Pro 
54 5 '-'0 

Tvr Gly Asn Cys Gly Lys Val Ser Lys Ser Ser Phe Ala Lys Cys 
5r.O '-^"^ 

Glu Met Arg Asp Ala Lys Cys GLy Lys He Gin Cys Gin Gly GLy 
57 5 58 0 53 5 

Ala Ser Arg Pro Val He Gly Thr Asn Ala Val Ser lie Glu Thr 
590 595 ^"GO 

Asn lie Pro Leu Gin Gin Gly Gly Arg lie Leu Cys Arg Gly Thr 
hhS *"'10 

His Val ^^yr Leu Gly Asp Asp Met Pro Asp Pi o GLy Leu VaL Leu 
GjQ *:.::5 '^3:0 

ALa Gly Thr Lys Cys ALa Asp Gly Lys He Cys Leu Asn Arg Gin 
r,35 b4 0 -4 5 

Cvs Gin Asn He Ser Val Phe Gly Val His Glu Cys Ala Met Gin 
^50 f)55 ^^bO 

rys His Gly Arg ':^ly Val Cys Asn Asn Arg Lys Asn Cys His '.^ys 
r05 *3'/0 ^^'^S 

Glu Ala His Trp ALa Pro Pro Phe Cys Asp Lys Phe Hy Phe Gly 
riviQ 6e;5 690 



niv S^-r Thr Asp Ser Gly Pro lie Arg Gin Ala Glu Ala Arg G.ln 
695 "700 

Glu ■\la Ala Glu Ger Asn Arq Glu Arg Gly Gin Gly Gin Glu Pre- 
710 ■■^l'> ^20 

Gal Glv Ser Gin Glu His Ala Ser Thr Ala Ser Leu Thr Leu He 
725 "30 '775 

7lO> 7'^ 
7 1 1 : 4 r 3 
7 IS: DlIA 

7 1 ^> H'-nTio sapiens 



7 1 ■ ■ unsure 

.77:- 3 ,, 94, 143, 156, 163, 17^, 193, 369, 371, 381, 390, 473 
7 3> unknown base 

SiO:- 7^. 

•■-.-laigct tcttg^^tqg cagatgattn tg(:jggttttg cattgtttcc ^0 
-;g,r:.aicga aaacasaaca gtrttgggcjg ttcaggaggg gaantccagc 100 
.••:a-:--cagga aqtttgcaga aacaqtgcaa qgaagggcag ganttcctgg 150 
t. ::g::gnt:ttt tgntaaaaca tggacatgnt t-;igtgctgc tcntgagaga 700 
qra.::oa'>gtt accacttttg gcaggcccca gccctgcagc aaggaggaag S5o 
■:->q :.et.:aaa agtttggc;:t ttcactgagc ctccacagca gtgggggaga :'^00 
.:.:3cn:iag::igtt gggcccagtg tccc-tttcc ccagtgacac ctcagccttg ^50 
^rariccetga taactggtnt ntggctgcaa nttaatgctn tgatatggct 400 
Mtagcattt attatatgaa aatagcaggg ttttagtttt taatttatca 450 
qagaccctgc cacccattcc atntccatcc aag 483 

■ :iO:- 7 6 

• 7n> 27 

• :i:7' LUA 

-.;]3. Artificial Sequence 

•■7S3 Synthetic oligonucleotide prok-e 

■ 4 00' 7 6 

..:t.-M,caqcac gtgttctggt ctcaggg 27 

710 • 7 7 

■ 711 ■ 13 
■313 ■ LNA 

•.713,- Artificial Sequence 



' ) : ■ Synthetic c I ig onucleot ide probe 

-1^ ■ 7 ' 

r.t. iag-:'atg tgcacxjgc 18 

< ; : 1 > 1 - 

' , > DMA 

< ; ^ ' A 'M: i f ici cil Sequence 

^ ; . f 

■ ;■. : ■ Synthetic oligonucleotide probe 

1 ;o -to :'acg atggqcac 18 
-: ; 1 f a 

. 1 ' v-'\T\ 

. : ■ Artificial Sequence 
A, . i ■ 

■ : .■ • ' Synthetic oiigonuci eot ide probe 

,. ,;[■■■, . a 
I • g--] gcac ctcccttc 18 



[ hA 

/■atificial Sequence 
S.ynthetic oligonucleotide probe 

■:'t rcaqgctg gtctccaagt ccttcc 26 

P- 1 
:.] 
I'll A 

Artificial Sequence 

Synthetic ol i(gonucleot ide probe 
•lOO - -i 

' T'/t'Jttgg actctgcagc ttcc 24 

1 ') 
jtlA 

Artificial Sequence 

^ ;"i • 

2:-.- Synthetic oligonucleotide probe 




1 0 ■ • 
." 1 i ■ • 

21 ■ 




i:: 1. 1 q c g g g a a (j a g 1 1 1 g 1 9 

:;:10- 3 
21'\-^ 51") 
210..' OMA 

013> Artificial Sequence 

02 0> 

22 3" OynOheti. c ol i qonuclec)t ide probe 
100> 3 

<:j^;uca.^. ccaa cagatacaaa ct <::^. t cccag cgaagaagct gaaaagcgtc 50 
2I0> 

2 1 I > 171 -1 
.2[2> :ONA 

2 1 3> rj:)mo sapiens 

■100> 

■Mccct gcaa catggtgaaa ccai-gcct gg ct aat t: t tgt rgt attt t tg On 

■j'L.jgaLiatgg gatttcaccg tgtitagccag gattgtctca atctgacctc 1.00 

.:itgatctgcc cgcctcggcc tcccaaagtg ctgggattac aggcgagtgc lA 

aac::acaccc ggccacaaao tttttaagaa gttaatgaaa ccataccttt 2fl 

t:acatc*:t^a atgacaggaa aatgct::aca ataattgtta acccaaaatt 2.0i!i 

^tggatacaa aagtacaatc tttactgtgt aa<at3catgt atatgtacta iSOi! 

tatqaaaata taccaaatat caa::aatact tatct^tggg taaaaacctc :A5i 

ttctcatacc ctgrgctaac aa^rtttaa'S aaaaaatttg catcactttt 40) 

aagaatcaaq aaaaatttct gaaqgtcata tgggacagaa aaaaaaacca '15( 

agggaaaaat cacgccactt ggqaaaaaaa gattcgaaat ctgccttttt 50' 

atagatttgt aattaataag gtccagjctt tctaagcaac ttaaatgttt 550 

Oqtttcqaaa caaaqtactt gtctggatgt aggaggaaag ggagtgatgt 60( 

cac'gccatt atgatgcccc tt gaatataa gacccta^tt gctatctcc:: v05' 

ctqcaccagc caggagccac ccatccticca g'::a-::actgag cagcaagctg 7ij( 

gacacacggc a::accgatcc aaatgggtaa ggggatggtg gcgatgctca 7 50 

ttctqjqtcr gctacttctg gcgctgctcc Oacccgtgca ggtttcttca hC"' 

r.ttgttcctt taaccagtat gccggaaqct actgcagrcg aaaccazaa^ 0 5' 

gccctc:aac agtgccctac agcctacagc cggtctcctt gtggtcttgc 9-J''. 



t- 1 ■"ji.-^cct t ct acat ct ct. .ic catt:. aaqaqg caagtcaaqa aacaqc-t: ca 95 0 

'it t_ (-t "a;arif" ccatacacta a aata.:qa;i t c caaatqqtqc rtaga-i^qtlc l^^O') 

^lat qtqqi-a "i gqa a ..iaaa a '/a q..^ t. ^;q. t. v;a 1. ca a a t a c taattLr-BCt 105 

: ^ t. t_ ci " t a ,"i a q a q a a a ^"' q c 1. 1 q a q ci q t: t c a a c"i t q q a c I ■] q 1 1 1. a ^ a q 110 

■ iq-.-aiaa.. q,:i :i qqa 1 1 t qa^M.. a<ja\.:]at<.ui,i 1. g^jc t q t a^:^ t ■:c!.:ag t a ::t. t: 115 

t. gqqa:jqC':;t. a(^qcC':j':]'a.]q <i ca cr:t c]a<:) qtcaqqaqtt t-gciqac't aac 120 

atqqc'aiaa^i t q'.j t <qaa aea"^ ( a:a t. c t_ q t. a t aa -^aal .-ica a 1. a 1 1 q set 12 5 

qq(u:q^qqt.] q tjaq t qcc t:. qtqatcccacj ctartcaggt ^'jctgaagca 13'!' 

qqara ^1 >a;i ;^ 1 1 (|aa ca (^j g^igg':'^^^gaqq 1 1 q "-.^ig t gag ctgagatrgc 135 

get ric5'-]'.:a t c t .sg •: a q Ci^t qqqcaa aga ;j t c^a<ja c ttcgrct ^aa 1 4 a 

^:a.::.:a i = :.ia 1 gi:aa-jag t. gi ai g t gg-t c.:C':j ac^ajtaaraa .:gqaaatLtq 1 4 ■ ■ 

ciqaq-ra-aa:] qtqqg.ajg.it ( vicg ^igg t .as ggajatcaag accaccctgq 1 5 :i 

ataatKa-jqt gaa.jcajtgt c-t ct act a<ia aaz -icaaaaa attagccggq 1 V"> 

gat.c^g ^aijgc 1 g:jcac::tgga gt:cccagcta ctcgggaggc Cgaggcagga l^'j 

q a a ^ a ] c g t :j a -i c 1 1:: a q g a g c c g g a g c 1 1 g c a g t g a q c -z q 2 g a 1 1 q c g c t 16 

actqcactc:: ajcctgggcg acagcgcgag actccgtctc aaaaaaaaaa ll'^'j 

aaa<iaaaaa 3 a aaa 171 4 

cOlOa 35 
211a 67 
212: • ?RT 

215t' H(jmo sapiens 
MOO:- 85 

Met Giy Lys '51 y Met Val Ala Met Leu He Leu i^ly Leu Leu Leu 

1 5 10 L5 

Leu Ala Leu Leu Leu Pro Val Gin Val Ser Ser Phe Val Pro Lr-u 

2 0 2 5 :■ 0 

Thr Ser Met Pro GLu Ala Thr Ala Ala Glu Thr Thr Lys Pro Ser 

:v5 4 0 4 5 

Asn Ser Ala Leu Gin Pro Thr Ala Gly Leu Leu Val Val Leu Leu 

5 0 5 5 Oij 

Ala Leu Leu His Leu Tyr His 
65 



' ' ■■ /\ r t i f i c i c- J J S e q u e n c e 

2 0: > 

■ : , : - ■ ■ : ; y n t h t i c: oil g o n u c 1 c o 1. 1 d e p robe. 

i.;-- ].]q; cac t qq a 1. c CM::a a at q 2 3 

■]()■■ 
.; ■ 1 - 

; ■] 2 • 21 lA 

1 ^ ■> /artificial Sequence 

';2 (V^- 

':23:' 2vTithet:ic oligonucleotide probe 
10 0..> '2' 

rjqtaqiqatq tciqaagcjgca acjcaagacc 2':) 

2](o- 
21 1> 

2:12 > :olA 

; : 1 lO- Alt: i r i c i a 1 S(:o:]uenc(} 
2 2 ij > 

q2.i: .A/ntiietic ol ig(3nucleotide probe 
■I 0 0:- ■2"' 

.-fctcci'^acc cq ■:gca(^g*:t tcttcatttg tti:ctttaac cagtatgccg 20 

2 10:- -y^ 
2 1 

2 1. A- iAIA 

2 1 A ■ 1-i ■>mo sap) lens 
■10 0:- 'A.t 

.jc.::qcqqcqa gaqcqcgccc a(?ccccgccg cgatgcccgc gcgcccagga bO 

cqcctcctci: cgctgctggc ccgqccggcg gccctgactg cgctgctgct 100 

qct^jc^..':\czq ggccatggcg gcggcgggcg ctggggcgcc cgggcccagg 15 

a::fqcgqcggc gqcggcggcg gacgggcccc ccgcggcaga cggcgaggac 20 

q :|aca 3'ja'::c cqcacagcaa qca::ctqtao acggccga^a tgtt-acgca 25 

cggqatccag agcgccgcgc acttcgtcat gttcttcgcg c-ctggtgtg 30 

qacactgc-a gcggctgcag -cgacttgga atgacctg^g agacaaata- 35 

aa-ag-atgg aagatgccaa agtctatgtg gctaaagtgg actgcacggc 4 0 

o-actc::g3c gtgtgccccg cc::agggggt gcgaggata- cccaccttaa -25 

agcttttcaa gccagg::caa gaagctgtga agtaccaggg tcct::gggac 50 



\ t cr -A'U'iC'aC t" quaaaact q qa t T'^t. qcaq acact cr:^i' ^q aqaaqccac^t b^O 

'jac:a(:'Caqag f.a:qqaavjt.. qq aaccv'icccaq t.. qcccccqaq ct. caaqcaac] G'lO 

iqrtqtri^qa q'.;t ... ' t CMa^.'a ::i:j'."'airq;tt':j aq tq.'. ■■it: t; 'jca ..'aa jq.: (:■''■') 

qa^.: ..-art I la t ^.m .-i'] 1 1 r t: t; t. . ^ :q t qq t q t: qq t. u.'t; y ra a :i :j ;;c t- 7'iq 

a^ic t_ (..^raa t. q^-jqaq .:aqc t ^v^' 1 1 :t; a aq ca; t: t: qa a i \-it ta -rq :a ^ =i 1 q 1 '■'-') 

1 ^"^ ai;r.i+- t. qq ^.aia rjq 1 1.. q, q. lat.n^aca'jc riot at ri.i.i' -f. ..: I vk.' L ; j jq a S'''!) 

<■] ac ;aiqqt t a fjt ^jqct .it; taa ..: acM" at. t at; c t. .:j :jt: t: ocq^jq at.qqq^a:^aa B^-^) 

aq ^ aq^-i t" ("va g t at'-aaiq i i^a 3 av.^q ..:qa t: t: t; q^jj^t^aialq :K^:r.j :i g i a 9'''' 

I qqaqt^cqaa qc^t. qca .j(.^q...: ..i qa q a a t q qaqaqa.-:qqa qaccqtcac:] 

■:czt:c,i'i-iq-j ;aav^^ -qqr qat a ca'.jct q cajgaqqat^q a : :"i a q gq ::a-a I'l-X: 

I q t; :]t. I qqa J a t > M^.q. j,i ^ a j 1. riav.-t. t. a-gri t. j ";i ::aaa,q. t: avMq i :i g -i jiiaC 

t a..ia'-^* • -a: a i.iqt;. t.. t. , . t a a t ' a:i taa gt: q t q gt a.i t" tag tn.i^q^ia: ::l ^ 1 : X 

qc:q.. aa t. ar t" *: (rjaaqq :ia at. a I. ct. a a a :3 ;k.^ qa;irt<a;'Mq at. jgrgqg 11 'jC 

qqtcaaqata qacqaa'^t. aq ;iatqaacrqc tgascqqaat ataaqaagcB 1. 'j; 

agtatlcqqa ac'iaqgctac acca::g ttat tqatttt:aq -zi:}':]a-'^j^^a-^ 1'/:'-. 

aaaqt. cag tq a'^cacaqtqq agqaagaqac c:ttgact.::gt tHcafaagatt; l.;'a'' 

t_ gt act qa qc ^a^iaqc gaa a g aaq;iaattt:a qgaaca(^3gt t.q^ga^gt^a^ I '-'j^'. 

ctc^cctqcc -aacjct: accqc accc t q-aqtt t aqqaqt:L aa qt:acaacaga l-^Ji! 

qgccactgqq tta:ccaqtgg tggatgttra gaaagcagaa aatactaaga 1-1^''" 

gtgaggtatc trcttrgtgC gtgtgttttc caagccaaca cactatacag II'^'JK 

attctttatt aagttaagtt: tctctaagta aat^tgtaac tcatggtcac liV^i; 

tgtgtaaaca ttttcagtgq ogaratatcc crtttqacct tctcttgatg lk"'"n; 

aaatt cacat ggtttcctt. t gagactaaaa tiagrgttgag ggaaatgaaa l^ii X"' 

t.tgctggact atttgtggct cctgagttga gtgattttgg tgaaagaaag l"^i"'f; 

cacat-acaaa gca^^agttLa cct.gcccacg ,3'gttctggaa aggtggcctt l'^^f": 

gtggcagtat: tgacgrtc-at cttgarcttaa ggtcacagtt gactcaatac 

Lgtgttggtc cgtag'aatgq agc.agattga aatgcaaaaa cccacacatc 

t- gqaat^a t ac cXtcacggcc gct-gctogaq cttctgt. tgc tgtgaatact 1 'X 

t.ctctcagtg tgagaggttia qccc]tgatga aagcagcgtX acttctgacc 195 0 



Q I q '."^ c ^ t g a g t a a g a q a a t g c t g a t: q c c a t: a a c: 1 1 1 a t g t g t c g a t a c t: t g 2 ) ' ") 0 

tcaciat^:agt tactgttcag gggatccttc tgtttctcac ggggtgaaac 2'V.)-) 

a t ;] tct- : a g t: t c t c t g " t. a a c a c g a a g ■ - a g a g c c r: ::::: c a t g a a c t g t ' 1. i ' ■ 

tgqat ::tt ccttagaaag ggtaggcatg gaaaattcca cgaggctcat .-I.'*') 

t ca gr ^t. c tcaLtaactc attgaaagat: tccagttgta 1 1 1 qt 'aacct 2. Mo 

gcj .]'"jt: j :a ^aa gaccaga::ag gctttcccag g;.:ctgqgtat ccagggaqgc .■.:!:>) 

t-c:.jcaq:cc t.gctgaa:jgg ccctaact^iq a;]ttctagag tttctgattc 2giij 

t:q' -t:t:ag tagtcctttt agaggcttqc t:^tacLL.ggt ctgct^caag .;.:.Na 

(jag gt j:::c ttctaaLgta tgaaija^t^g qatgcatttg atctcaagac .Moa 
ca:5ja^::aqa tgtcag^ggg ctgctctggc c::tggtqtqc acgqctqtqg 

ca J :t: *: :ia t gccag r ■:}!. c ct at aaat ::a Igct gt.C(M t gt gat t aaac .V: (. i 

:r: ::t cccttgqgaa t a 3goa ::a t a caggattaag ctctaagata '.i 

gatag jt ;]tt tgtcctt'tt a ccat -gagct aattcccata ataaccactt .q->('.' 

tgoat 3 3c actcttcacc cacctcacat acgcaagggg atgtggatac qG!-'"' 

rtjgcac-isa gtaactggtg gtaggaatct tagaaacaag accacttata ::'-(^^^ 

':t ^ t 'i::: ^^t':;t gaggca^gaag ataacagcag catctcgaac agcctctgcc .■■"!;m 
*: ta -iagg.-iaa tctttat^:aa tcacgtatgg ttcacagata atrctttttt 

taaaaaaacc caacctccta gagaagcaca actgtcaaga gtcttgtaca 18^1.) 

■:a.:aa<.:ttca gctttgcatc acgagtcttg tattcaaaga aaatcaaagt 2^<MJ 

ggracaattt gtttgtttac actatgatac tttctaaata aactcttttt 29b(^ 
t:tntaa 2956 
■:10:> 91") 

"!13:^ li-amo sapiens 

Met Fr^j Ala Arg Pro Gly Arg Leu Leu Pro Leu Leu Ala Arg Pro 

1 5 10 15 

Ale: Ala Leu Thr Ala Leu Leu Leu Leu Leu Leu Gly His Gly Gl \' 

20 2 5 2 0 

Gly Gly Arg Trp Gly Ala Arg Ala Gin Glu Ala Ala Ala Ala Ala 
35 4 0 4^ 



Asp '3 1 y Fro ?r:c Ala Ala Asp Gly Glu Asp Gly Gin Asp Pre 



I:.;. Go.r [..ys tl i s Aeu Tyr Thr Ala Asp Mr-t The Thr His Gly !1* 
cGn Ser Ala Ala IGi a Phe Val M^-t Pho -hr^' Ala Pro Trp Gys iG; 



!lG:: Gys Giri Arq Gin Pro I'hr Ti'p A. r. A;-]::^ l.eu Gly Asp is/.- 

Tyr Asn Ger Met G.Lu Asp Ala Lys Val Tyr Val Ala Lys Val Asp 

1 1 ':■ 11': 1 a ' 

Gys Thr Ala 1^ i s G*ai: Asp Val i:^ys Ger A : Gin Gly Val Arg G.ls. 

AG': 1 -.M ■:' 

I'yr }'r-:j '["hi Leu l/.ar Teu Phe hys Pro Gjy G\ri Gla Ala Val h\s 



Tyr Gin 3Ly Pro .Ar-':r Asp Phe Gin Thr Lt'M Glu Asn Trp Mel l^'^a 

:aa Ml Vr. 

Gin Thr he^u Asn Glaj ijlu Pro Wal Thr P.i'O CGI u Prci GLu V.-il G.. a 

Pro Pre* 3er Ala l-r-a Glu Lt-:a:: Lys Gin Gly Lesj I'yr- Glu Leu :A/r 

\-<P l'^''.^ l'.^'-- 

Ala Ser Asn Phe 'Glu Leu rils Val Ala Gin Gly Asp His Phe T : 

. Gs:i ana yPi 

Lys Phe Phe Ala Prr- Trp Gys Gly His 'lys Lys Ala Leu Ala Pro 

; l":. 1^0 .AG'. 

Thr Trp Glu Gin Leu Ala Leu Gly Leu 'Glu His Ser Glu Thr VaJ 

a 30 G-G- :iri 

Lys lie 'jly Lys Val Asp Gys Thr Gin His Tyr Glu Leu Cys Se.) 

11 G GGiJ GG' 

Gly Asn Gin Val Arq (^ly Tyr Pre- Thr i.eu Leu Trp Phe Arg Asp* 

1 6 0 a t'i P. '/ 1.' 

Gly Lys Lys Val P\3p Gin Ty;r Lys 'Gly Gys Arq Asp Leu '^lu Ger 

17 G lya G^lo 

Leu Arq Glu Tyr Val Glu Ser Gin Leu 'lln Arq Thr Glu Thr '11 y 



Ala Thr Glu Thr -'al Thr Prc^ Ger Glu A.I a Pro Val Leu Ala Ala 
} 0 5 j 1 G a 1 

Glu Pro Glu Ala Asp Lys Gly Thr Val Leu Ala Leu Thr Glu G\sn 
jGO aG5 a30 



;.;ri Phe Asp Asp Thr lie Ala Glu GLy lie Thr Phe lie Pys Phe 
33.^^. 34 0 34 5 

vr Ala Pro Trp Cyr Gly His Cys Pys Thr Pen Ala Pro Thr Trp 



1 Lj Glu Peu Ser Pys Py^ Glu The Pro Gly Peu Ala Gly Val Pys 

3h\- ' 37 0 37 5 

lo Ala Glu \Ail Asp Cy^^ Thr Ala Glu Arg Asn He Cys Ser Pys 

3HC 385 3 30 

\n Si'T VaP Arq Gly Tyr Pro Tlir Pr-u Peu Peu Phe Arg G] y GLy 

3 05 4 00 4 05 

'/s Py; Val ^-^er G.lu His Ser G^. y Gly Arg Asp Peu Asp Ser Peu 

4 10 415 4 20 

.. s Aro Phe Val P»mi Se-- 1 n Aia Pys Asp Glu Peu 

4 35 4 30 

:. Ci : ' * ] 

! 1 ; r ( I 
ip: PIlA 

PA 7^i"t i f ic:L al Sequence 



P. A Synthetic oligonucleotide probe 
' r' 

t i.r tci teg C(3ccct'jgtg 30 



1 e. 

: 1 



MIA 

Artificial Sequence 



3 0"- 

3 3:- Synthetic oligonucleotide probe 
()'!;■ 

caagc'^,aac acactctaca g 21 

I'V- ■/3 

l:o 34 

I.::- [-'IIA 

13e Artificial Sequence 



Synthetic oligonucleotide probe 



Oil - ;:oi 

ag..gitcgc cttgtgcaac gtgc 24 



.212: f'NA 

/-.rt i f .1 cial Sequence 

:::::( ; 

:;!;!/■; SynthioLic ol iqcniuc].e'Ot icir:' probe 

I j(1 ; { a^i aqqg gatatatcc|c cac^ 2 3 
:;:ii'e ^^!) 

I I]A 

/•jM; i f icial SecjiKmcc^ 



e!;re- ryri:,hetic ol .i cjonucl eot, icle j^robe 
je.i^ gdciaga tgccaaacjt^c tatgtggcta aagtgqactg cacqgccca 4 9 

::>1.| -M) 

:.:lb :b)i6 
:2l : ■ bNA 

:2. 1 • Homo sapiens 



eblq 'to 

ottr too(^ag gaaccacaqo a<Btgaatggc totgcatcct tgcttcgaag 

■i i.;i'^caatl:t atcctcctq(j tact<atttct tttgcaaaot cagagtctgg :.00 

5 tot. gqatar rqstagocqt: cotaccgctg aagt ctgtgc cacacacaca 1 5C 

art; t. c^i :oag gacccaaa'.jq agatgatggt gaaaaagrjag atocaggaga ::C'L 

aq:i -ig^paaag catggcaa'ig tgggacgcat (^(gt^gccgaaa ggaattaaag 

gagaa'^^ggg tgatatggga gatcagggca atattggcaa gaotgggccc 30( 

attgg.ija aga agggtgscaa aggggaaaaa ggtttgottg gaataccrgg 2b'[ 

agaaaaaggc aaagcaggta ctgtotgtga ttgtggaaga taccggaaat 4 0( 

ttgttggaca aotggatatt agtattgctc ggctcaagac atotatgaag 45>i: 

t*: t':|toaaga atgcgatagc agg-gattagg gaaa::tgaag agaaattcta ^^n; 

ctaoatcgtg ::aggaagaga agaacta^ag ggaatcccta aoocactjca .Svi! 

ggattcgggg tggaatgcta gccatgccca aggatgaag- cgccaacaca 

oto atogctg actatgttgc caagagtggc ttcttc-ggg tgttcattgg G^^l 

cgtgaatgac cttgaaaggg agggacagta catgtccaca gacaacactc 70' 

oaotgcagaa ctatagcaac tggaatgagg gggaacccag cgacccctat i 'j\ 

ggtcatgagg actgtgtgga gatgctgagc tctgg::agat ggaatgacac 300 



aqacjlqccat cttaccatgt actttgtctg tgagttcatc aagaagaaaa ^^50 
aqtaacttcc ctcatcctac ytatl.tg-ta ttttcctgtg accgtcatta ^00 
cagttattqt tatccatcct 1 1 1 1. 1. 1 cc t ^ attgraclai: at 1 1 g..l g 
a-Ucaacata gctagaaaat gctaaactga gqt;atggagc ctccatrat.c lO'U) 
aaaaaaaaaa aaaaaa 1016 

:211> 'Ml 
■■:212> PPT 

■:P13> llc-mo sapiens 
c^00> :)7 

Met A-^r Glv Phe Ala Ser Leu Peu Arg Arc Asn Gin Fhe lie L,eu 
^ ■ ^ I':' 15 

Pou ^/^i' Leu Phe ].eu Lou Gin le Gin Ser Leu Gly Leu Asp lie 
2(. 25 -0 

Asp S-r Arj Pre TP: Ala Glu Va': Cys Ala Thr His Thr lie Ser 

'\'.) ''5 

Fro Glv- Pro Lys Asp Asp (.^Iv Glu Lys Gly Asp Pro Gly Glu 

()Cl 



Glu Gl 



Lys His Glv Lys Val Gl- Arg Met Gly Pro Lys Gly lie 



Lys 'U- Glu Leu Glv Asp Met Gly Asp Gin Gly Asn He Gly Lys 
e:N 

Thr Gly Pro He Gly Lys Lys Gly Asp Lys Gly Glu Lys Gly Leu 

o,^-j 100 lob 

Leu Glv He Pro Glv Glu Lys Gly Lys Ala Gly Thr Val Cys Asp. 

110 115 l^f' 

Gys GJy Ai g Tyr Arg Lys Phe Val Gly Gin Leu Asp He Ser He 
125 i:?0 13^: 

Ala Ar3 Leu Lys Thr Ser Met Lys Phe Val Lys Asn Val He Ala 
140 1-15 150 

Gly 11^ Arg Glu Thr Glu Glu Lys Phe Tyr Tyr He Val Gin iHu 
155 IcO 1^'5 

Glu Lys Asn Tyr Arg Glu Ser Leu Thr His Cys Arg He Arg Gly 
170 175 Ic'O 

Gly Met L^^u Ala Met Pro Lys Asp Glu Ala Ala Asn Thr Leu He 
185 l^'O 195 

Ala Asp Tyr Val Ala Lys Ser Gly Phe Phe Arg Val Phe He Gly 



;.oo 



ro5 ^^10 



-^il Asn Asp Leu ■;iu Arg Glu Gly Gin Tyr Met. Ser Thr Asp Asn 

J15 ::25 

r;r Pr- L(^u Gin /.sn Tyr Ser Asn Trp /.sn Glu Gly Glu Pro .^er 

.;30 ■■^0 

Pr . Tvr Gly ilis Glu Asp Gys Val Glu Met Leu Ser Ser ;iy 
.>45 -^^^0 -bS 

.'.'U Tr^) A'^n Asp Ghr Glu Cvs His Leu Gtir Met Tyr Phe Val Gys 
P60 -^^'3 -''^0 

i;!u Ph--: lie Lys Lys Lys Lys 

: ;;r- 9.^ 

^ . ] 1 ■ 2-1 

' , G: ■ PHA 

' : ^ ■ ;^^lificia] Sequence 



.■^ ■ Synthetic cG i gcnucl eo t i cie probe 

•■■].-^gactat gttgccaaga gtgg 24 

:1P '-'f^ 
G 1 • 24 
1/ • ['MA 

■] - Artificial Sequence 



Synthetic cG igonucl eot ide probe 



..T-G. gatggag gctci-;atacc tcag 24 
210 ■ IC'O 
212 L'LA 

212- 7\rtificial Sequence 



22 2 ■ Syni:hetic .oligonucleotide probe 
4 00 - : '"10 

gtg^t-.:ittg gcgtgaatga ccttgaaagg gagggacagt acatgttcac SO 

21:; . 101 

s: 1 • 2S7 4 

.12 ■ LGA 

1 • }P^mo sapiens 



' 101 

)ttctat-g attcgaattc ggccacactg gccggatcct ctagagatcc S 



ctcgacctoq acccacgcgt ccgctgctct ccgcccqtgt qqagtggtqg 10'"^ 
gggcctgqqt gggaatgggc gtgtg::cagc gcacgcgcgc tccctguaag 15'i 
gagasgtctc aqataga:icg ^gaggaccta ggttttagg-^ aggqaggata 2 0 ' 
agqgiitgttt gcgagcgqct ggaaacagac ggtgccgata g^ggasgcgg 2-j-- 
qctarat(}3C tgccatcatg ctgcLqccc.: tgctgctgtt gctacagct:j ::0^' 
ctgct:gct;ga agctacacct ctggccgcag ttgagctqgc ttcaggcgga a5" 
cttggccttt gaggtgcqag ctctqtgctg caaaaggqct cttcqagcta 40.) 
qcqccctqgc cgcggctqcc gccgacccqg aacjgtcccga qqgggqctqa 4 5 ) 
agcctqGi:ct gqcgcclcqc gqaac:tggc:c caK^caqccicg ccqcgc:ar:ac SO') 
cr tta:t:car t cacgqct.ccjc cqaqctttag araict ca (j aq qcggacjcgcg bb ) 
agactaaaag gactgcaccjc gccttcctac aagcgctagg ctgqaactgg CO) 
gga(a::caa rg gcggcga-aag c :]qc(^aqgc;!g cjccgct. gaaq aaggca]aacg c 5 
ggcagcqr-g gciacccqq^ig ata^q<igcggc c-qgaagc<:qc gcggagtttg '^O^) 
cagaagggga cqgtgccgca aga:i.?tggag (la ^ccgc'::gc ccctcagtca 75*: 
catqqacjraa ctgtggcgc^ qatcctcccc (jct ggcc.;:ag agttlctgtg aOO 
g-tr:t.qqtta gqgc t G':fO':a aoqacggcct gc: :icact v^cc t.ttqtqCL:ca : 5'.' 
ccgacctgcg ccgqgqaccc ctgctqcact qcctccgaag ctgc(|gcgqg ^^(^0 
cgcqcgctgg t(jctggcgac agac^t ttct:g qa^tccctgg agccqijaact 9^0 
gcccgccctg agagccatgg qgctccacct qtgggctgca .jgcacaggaa 1000 
acaaccctgc tggaattagc gatttgctgg .^tgaaglig t c cgctviaagtg 1050 
gatqggccag tgccaggata octet cttcc qcccagaqca taacaqacac i:i00 
gtgcctgtac atcttcacct <:tggcaccac ^(^gcctcccc aagg'-:tgctc 1150 
ggatcaqtca tctgaagatc ct<^ :aatq(:c a(]ggct^:cra tcagatgtgt 1500 
ggtqtccacc aggaagatgt gatctacotc ^cccticccac tctaocacat l5.oO 
gtcaggttcc ctgctgggca tcgtgggctg catgggcatt ggggocacag 1300 
tggtgctgaa atccaagttc tq?gctggtc agttctggga agatngc-ag 1350 
cagca-aggg tgacggtgtt c-agtacatt g;ggagatgt gccgata-at 1400 
tgtcaac-ag cccccgagca aggcagaacg tggccataag gtccggctgg 1450 



cagtiggcaq cggg-tgcgc ccagatacct g:jgagcgttt tgtgcggcgc 1^-30 
ttcgvigcccc tgcaggtg-t: ggagacatat g:ja-tgacag agg;jcaac^t T'od 
aqcc^.ccatc aactacacag ga^agcgggg c^ctgtqggg cgtycttcct l')-M) 
c:gcttta-aa gcatatct.tc cccttctc-t tgattcgcta tgatglcacc l-^^O 
a<:ag(]agagc caattcggga cccccagggg cactgtatgg ccacatctcc I'O'J 
...jgtgag-ca gggctgctgg tggc-ccggt aagccagcag t:;:cc-attcc 1^:>-) 
t jgg./tatgc tggcgggcca gagctggccc aggggaagtt gctaaaggat 
ar-t:ccagc ctggggatgt tttctt^aac actggggacc tgctggtctg l-;')0 
■■jjatqacca^i qgttttctcc gcttccatga tcatactgga gacaccttca 1 ■) 
i.:|toaaa.:ng ggacaatatg gccacaaccq aggtggcaga ggtcttccag 
g.:cc:t..aaa::t ttct.tca.rga ggtgaacgtc tatggagtca ctqtgccagg : v:)m 
j:at,qac-nc agggctggaa tqgcagccct c.attctgcgt: cccccccacg : ( 
-:tt:qgac:t latgcagatc tacacccacg t.gtctgagaa ctiaccaccX 
t:atq'.:cc(igc cccgattcct caggctccag gagtchltgg ccciccacaga ; 2 C 
gaccttcaaa cagcagaaag ttcqgatggc aaatgacjggc ttcgacccca :'-::'/0 
'^-acoctatc tgacccaqtg tacgttctgg accaggctgt aggtgccrac 
atgcqcr:tca caactqc:cg gt.acagcgcc -.:tcct ggcag gaaaccttcg J i-'O 
aatctgagaa cttccacacc tgaggcacct gagagaggaa ctctgtgggg J^:-0 
t.ggqggccgt tgcaggtgta ctgggctgtc agggatcttt tctataccag .MOO 
aact.gcgqtc actattttgt aataaatgtg gctggagctg atcoagqtgt /450 
ctctgaccta aaaaaaaaaa aaaaaaaaaa aaaaaaaaag ggcggccgcg J500 
actctagagt cgacctgcag tagggataac agggtaataa gcttggccgc J550 
cati:]gcc':'aa cttgtttatt gcag 257 4 



2io> i; 

-211- 730 
212 ' FRT 

.:13-' Hciao sapiens 
MOO- 102 

[^et Gly Val Cys Gin Arq Thr Arq Ala Pre Trp Lys Glu Lys c.er 
1 5 10 15 

Gin Leu Glu Arg Ala Ala Leu Gly Phe Arg Lys Gly Gly Ser Gly 
20 25 30 



Met Fhe Ala Ser G.l y Trp Asn Gin Thr Val Pro lie Glu GIu Al ^ 



Gl y Ser Met Ala Al 'i L 



.eu Leu Leu Leu Li > Leu Leu Leu Leu L( J 



^■0 



( 0 



Pro Leu Leu Leu l.-a Lys Leu His Leu Tto Pro Gin Leu Arg T - p 



Leu Pro Ala Asp L- u Ala Phe Ala Val A: ;i Ala Leu Cys Cys Lyo 
:■:) 

Arq Ala Leu Arc, A. a Arg Ala Lou Ala A 1 ;i Ala Ala Ala Asp 

^ li.l) 

Glu Glv Fro Glu Gly Gly Cvs Ser Leu Ala Trp Arg Leu Ala GLj 

IP I 1 i^) 

L-u Ala Gin Gin Atg Ala Ala His Thr FPe Leu lie His Gly S-m^ 

1, ^ ^- --^ ^ ' 



Arg Arg Phe Ser Tyr Ser 
] -1 It 



r Ser Glu Ala Glu Al ^ Glu Ser Asn Arg A.a 



1 



Ala Arq Ala Phe L-^u Arg Ala Leu Gly T:p Asp Trp Gly Pro A..p 
I^i'd loO ^''^ 

Gly Gly Asp Ser (^ly Glu Gly Ser Ala Gly Glu Gly Glu Arg Ala 
1 1 0 1 7 ^ 1 ' ^ 



Ala Pro Gly Ala Gly Asp 

185 l'^''"' 



ALa Ala Ala Gly Ser Gly Ala Glu Ire 



Ala Gly Gly Asp ^^^ly Ala ALa Arg Gly Gly Gly Ala Ala Ala L-- 
: 0 0 ^ ' ' ^ 

Leu Ser Pro Gly Ala Thr Val ALa Leu Leu Leu Pro Ala Gly Fr- 

:i5 ^'--^ 

Glu Phe Leu Trp Leu Trp Phe Gly Leu Ala Lys Ala Gly Leu Arg 

:.o 

Thr Ala Phe Val Pro Thr Ala Leu Arg Arq Gly Pro Leu Leu His 
/■-is •'■^ 

Cys Leu Arg Ser ^ys Gly Ala Arg Ala Leu Val Leu Ala Pro Glu 

:60 -'''^ 



Phe Leu Glu Ser Leu Glu Pro Asp Leu Pro Ala Leu Arg Ala Met 

■? Q L ^ 5 



Gly Leu His L 



.'■7 5 

eu Trp Ala Ala Gly Pro 1 y Thr His Pro Ala '.V: y 



:'5 



IIP S-r Asp Leu Leu Ala Glu Val Ser Ala Glu Val Asp Gly Pro 
5U5 ^'10 ^'15 



Val Pro Gly 
Leu Tyr 11^- 
Arq lie Ser 
Leu Cys C;iy 
Leu Tyr Wis 
Gly He Gl'/ 
Gin Phe Tri) 
Tyr He Gly 
Lys Ala Glu 
Leu Arg Pro 
Leu Gin Val 
Thr He Asn 
Trp Leu Tyr 
Val Thr Thr 
Ala Thr Ser 
C^ln Gin Ser 
Gin Gly Lys 
Phe Asn Thr 
Arg Phe His 



Tyr L'-u Ser 

3G0 

Phe Tnr Ser 
3 :^ 

His Leu Lys 
3:)() 

Val His Gin 
3^k:) 

Met 5:e^r Gly 

3 -^ j 

Ala Thr Val 
Glu 7'.sp Gys 

i::i 

Glu Leu Gys 
13!) 

Arg I'Uy His 

4 4 1) 

Asp Thr Trp 
4 35 

Leu 'Uu Thr 
4 7 0 

Tyr Tnr Gly 
4 & 5 

Lys His He 
3 00 

Gly Glu Pro 
^.15 

Pro Gly Glu 
330 

Pro Fhe Leu 
34 5 

Leu Leu Lys 
360 

Gly Asp Leu 
37 5 

Asp Arg Thr 

3 30 



Ser Pro Gin 
Gly Thr Thr 
He Leu Gin 
Glu Asp Val 
Ser Leu Leu 
Val Leu Lys 
Gin Gin His 
Arg Tyr Leu 
Lys Val Arg 
Glu Arg Phe 
Tyr Gly Leu 
Gin Anj Gly 
Phe Pro Phe 
He Arg Asp 
Pro Gly Leu 
Gly Tyr Ala 
Asp Val Phe 
Leu Val Cys 
Gly Asp Thr 



Ser He Thr 
333 

Gly Leu Pro 



Cys Gin Gly 



H' ' Tyr J.eu 



Gly He Val 

3 8 ' ■ 

Ser Lys Phe 

4 0.) 

Ar J Val Thr 



33^1. Asn Gin 

4:-o 

!.r-u Ala Val 
; 4 3 

Val Arg Arg 



Thr Glu Gly 
4 / 3 

ALs Val Gly 

4 '-0 

Ser Leu He 
30 5 

Pro Gin Gly 
330 

Leu Val Ala 
3 35 

Gly Gly Pro 

5 30 

Arg Pro Gly 
3 35 

Asp Asp Gin 
3:^ 0 

Phe Arg Trp 
3 -^5 



Asp Thr Cys 
3 J 0 

Lys Ala Ala 
3 4 3 

Phe Tyr (31. n 
3 6 ) 

Al a Leu Pr > 



Gly Cys Ile^. 



Ser Ala Gly 

;o^ 

Val Phe '-ilri 
420 

Pro Pro Ser- 



Gly Ser 11 y 
4 ^ 0 

Phe Gly Pro 
4 6 3 

Asn Val Ala 
4 e: 0 

Arg Ala Ser 
4 33 



Arg Tyr Asp 
510 

His Cys Me3 
535 

Pro Val Ser 
34 0 

Glu Leu Ala 
5 3 5 

Asp Val Pne 
570 

Gly Phe L-.u 
5:: 5 

Lys Gly Glu 

600 



"■■11 v/al Ala Thr Thr Glu Val Ala Glu ^.^a 1 Phe Glu Ala Leu Asp 
605 '>10 615 

■ir '.eu Gin Glu Val Asn Val Tyr Gly Val Thr Val Pro Gly His 
.^2 0 '^2 5 ^^'^0 

Glu ■■^1\^ Arg Ala Gly Met Ala Ala Leu Val Leu Arg Pro Pro His 
t,3^ 6 4 0 6^5 

Via Leu Asp Leu [let Gin Leu Tyr Thr His Val Ser Glu Asn Leu 
.150 o55 ')**0 

Pr?' Pr<. Tyr Ala .Arq Pro Arg Phe Leu Arc; Leu Gin Glu Ser Leu 
o65 67{i oV5 

A] ^1 Phr Thr Glu Thr Phe Lys Gin Gin Ly:-^ Val Arg Met Ala Asn 

685 600 

u i^l- Phe Asp Pr:-> ;.^er Thr Leu Ser Asp Pro Leu Tyr Val Leu 
oO^^ "On 705 



'■P '--'^ 



Ala Val ^li-y Ala Tyr Leu Pro Leu Thr Thr Ala Arg Tyr 



/IM 



7 1 



72 0 



.•--r Al.i Leu Leu Ala Gly Asn Leu Arg II-.^ 
72 5 7 32) 

.GO: 102 
.]l:' 22 
..■12 ■ DGA 

. ] 2 Artificial Sequence 
.'. 2n ■ 

222 • Synthetic C'l igonucleot ide probe 
hOO- 10 3 

■jiagagccatg gggct ccacc tg 22 

210,.^ l!)4 
211:^ 18 
212-- E-rJA 

212- Artificial Sequence 



.■ys- Synthetic oligonucleotide prcbe 
-iOu- 104 

■r^agaatgtg gccacaac 18 

210.- 105 

2 11.- 26 

.;12 - lUh 

21.: ■ Artificial Sequence 



"y>.:") . 

22'-:' Synthetic oligonucleotide probe 



:4 00> 105 

g(:( -ct: qc^cac aqtgactcca taqacq ^1 6 

:2in> 

.'21:: IK 

:2l;'; DMA 

:2l Artificial Sequence 



.'2''':- S.ynt,hetic oi i qonucl eot i de probe 
;(} 1(16 

. i': ■ :( 'act.tca gccggacac 18 
ll't: ii)7 
l:iia 

. 1 •'■ ■ Artificial Seguence 



Synthetic oligonucleotide probe 
;>] Itt/ 

■:c iqt(;:ccag gatacct ::tc ttc :v::cccag agcataacag acacg 15 

CM - 108 
.:ll ■ 157 9 
..:i;: ■ 'jUA 

C 1 5 ■ H':)mo sap lens 
;100 ■ 108 

cctqtgttaa gctgaggt^t (-cc^tagatc tcgtatatcc ccaacacata 50 

::tccacgca cacacarccc caagaacctc gagctcacac caacagacac KjO 

acg'-^gcgcat acacactcgc tctcgcttijt ccatctccct cccgggggag 3 50 

cc^qcgcgcg ctcccacctt tgccgcacac tccggcgagc cgagcccgca 100 

gcgctccagg attctgcggc tcggaactcg gattgcagct ctgaaccccc 150 

atg:jtggttt tttaaacact tcttttcctt ctcttcctcg ttttgattgc 300 

3 c c 1 1 c: c c a r c t g g g g g c t a g a g g a g c a a g g a g c a g c c 1 1 c c c a g c c a 1 5 C' 

gcc:ttgttg gcttgccatc gtccatctgg cttataaaag tttgctgagc ^5 00 

gca'.rtccaga gggctgcgct gctcgt-ccc tcggctggca gaagggggt 3 150 

acgctgggca gcggcgagga gcgcgcrgct gcctctggcg ggctttcggc 500 

ttgiggggca aggtgaagag cgcac-ggcc gtggggttta c-gagctgga 550 

ttt itatgtt gcaccatg::c ttcttggatc ggggctgtgs ttcttcccct 'K'C) 

cttqgggctg ctgctctc::c tccccgccgg ggcggatgtg aaggctcgga 650 



qctgcggaga gjtccg^cag gcgtac:jgtg 
gacatcccct a ::cagg ?iga t: cg::aggggaa 
qgaatatara tjjcr^cacca ca5a3^:itgga 
gcaaactc;j3 atttiga aaac ct'gtggaag 
accacttttg tgt::aa:|gca ta^g^ia^tt. t 
c c. g g a (g a ^ L g : a g a a a a g t c a a t 3 ;^ ;i t (:j a 
gaa t gctgr 3 c atgaa gaat tcag a a :jtct 
a^gaaaaggt a^taaact^gg gggtaacgtg 
tgacttttgg g:tagg:;t:-c tggaa::ggat 
agtatcactt cagtgaagac t.acatggaat 
.:3g::t caag: C3^ttggaga c gt:g-::accg g 
^:::gcg::ct tc a: z gargcca ggaaat 1 1 gt 
gagaagttga aaacagagtt: tccaaggtiaa 
agtga::ctaa tgaagatgct gt a ^tgc ::ca 
tgtgaggcac tgcaacaaat a::rg':ct-::aa 
aaaatcagjo ::gaaotcgac acagagtgga 
atcttggtgg cagagcgaot ggaggggcca 
ggacccga*:a gatgtcaaga tttc'gaagc 
acagcatgca ggtgtctgca aaggt :tttc 
cctgctccag ccctcagatc tgccogctca 
acgtttcagg ccctacaatc ctgaggaaag 
aaagcttgga ccggctggtc ac agacataa 
aaaaaggrot ggtcagcat t accctacact 
gacagcgggc acgtccaacg aggaggaatg 
acagatac-^,t gcctgagatc atgaatgatg 
aatcccgagg tggatgtgga catcactcgg 
gcagattatg gctctccgtg tgatgaccaa 
atggcaatqa tgtcaatttc caggacacaa 



ci-aagggatt cagcctggcg 7 no 
■::actta3gaa tctgtcctca V'nl 
agacaarjrta agc::aacaaa 8:i'"t 
agacaag::ca ttt:.gtgcgc 8'-> 
gacgaatttt t.c:jagagct 9.i:i 
^atgrttgta agga::ctatg 3\'-^ 
t^caggaa^t attracagag l'"'-") 
aatctgg.agg aaatgarcaa I'j'-'O 
gtttcagatg ataaa^cct 1 
gtgtgagi^aa ata::accgaa I]'":) 
.■jaac t gaag a ttcajgttac 1.. 'Vi 
acaggggctg actgtgggca 1. '..n 
gaccaaacca agggcgtat:: 1 
tactgtcggg g gi.:t t ::ccaa 1 
cgtcacgaag ggatgcttgg 
atctgtttat agatgcaatg 1A:>^- 
t:tcaaaattg agtcggtcat I^Od 
cattatgaac atgcaagaaa I'rl)-'^ 
agggatgtgg tcagcccaaa Ik^OO 
gctcctgaaa attttaatac li"-bi") 
accaacaact gctgcaggca 17 0ri 
aagagaaatt gaagctctct 175'; 
atctgcaagg acgagagcgt l-iO'i 
ctggaacggg cacagcaaag I'^b^J 
ggctcaccaa ccagatcaac I'-M'/O 
cctgacactt tcatcagaca 1 'Jti^ 
caaactaaaa aacgcct aca 2CK.''(t 
gtgatgaatc caqtggctca 2U'i(' 



■I q a (J t q q c a q t q q g t gca t c] q a t q a cq t g t g t c c c a eg (j a g 1 1 1: g a g 1 1 2\0 0 

tgt(^:3ccaca gaqqcccccg r-agtggatcc cgaccg(;aga gaggtggact 2lb0 

i-t t(.q.qcaqc ccaqcqtc^qc cact. (,^cct qc tctcctgqtc tctcacctqc .i2{iO 

at. tqt.cctqq cactgcaqag ac^gLqcaga laatcttgg(] 1. 1. 1 1 1 (jg t ca ;'2^'i) 

qatqaaar-tg cat t" 1 1 agct atct.cjaatqq ccaactcact lctttt:clta 23(") 

f ' a ( -q., c 1 1 q g a ca a t q g a c c a t. c j era c a a a a a c t r a c c g 1 1 1 1 c t a 1 : g a g a 2 : ^ ' - ' ) 

.jqaqag.-aq:: aat.qcaatcl qcct.cccttt l.tgtttrccc aaagaqtacc .Mi^') 

';qqt gccaga ctgaactc^ct tcctcLttcc ttcagcratc tgtgqqgacc .M;--) 

I- tgt: ttat.Lc tagaqaqaat tcttactcaa atttttcgta ccaggagatt: .I'y ') 

1 t.ct Lacctt catttgct..t: t tatgctgcag aagtaaagga atctccicgtt 2^3' ') 

q t.. q . 1 '] gg 1 1. 1 t_ 1 1, 1. 1 1 1 ( t c a a a a a t 2 b 7 9 

210. 10 q 

71 1> 555 
:212-- PRT 

" /_ 1 3 H o rn o s a p ;i. e n s 
■^:100> 109 

[let Pro 3er Trp lie Gly Ala Yal He Leu Ptd Leu Ui-u Gly L- u 
1 ') 10 15 

Lea Leu Sei Leu Prc" Ala Gly Ala Asp Val Lys Ala Arq Ser Gv;3 
20 2 5 ;0 

Gly Glu Val Arg Glvi Ala Tyr Gly Ala Lys Gly Phe S^^r Leu Ala 
35 10 4 5 

Asp lie Pro Tyr Glii Glu lie Ala Gly Glu His Leu Arg lie Gys 
51:1 5 5 ^-'0 

Pro Gin Glu Tyr Thr Gys Gys Thr Thr Glu Met Glu Asp Lys Leu 
65 7 0 ~5 

Ser (71n Gin Ser L'/o Leu Glu Phe Glu Asn Leu Val Glu GJ.u Tar' 



Ser His Phe Val Arq Thr Thr Phe Val Ser Arg His Lys Lys Phe 

9 5 100 1^'5 

Asp Glu Phe Phe Ar^:] Glu Leu Leu Glu Asn Ala Glu Lys Ser Leu 

1 1 (i 115 1 : 0 

Asn Asp Met Phe Val. Arg Thr Tyr Gly Met Leu Tyr Met Gin Asa 

12 5 130 1:7 

Ser i3lu Val Phe Gin Asp Leu Phe Thr Glu Leu Lys Arg Tyr Tyr- 

14 2 14 5 I'O 



Ti;r- Gly Gly Asn Val Asn Leu Glu Glu Flet Leu Asn Asf> Phe Trp 
15". b'^O In': 

Ala /\rq L6^u Leu Alu Arg Met Phe Gin L-u He Asn Pre A:n Tyr 

His Phe 3cm: Glu Asp Tyr Leu Glu Gys Ser Lys Tyr Thr A;^:p 

l^^:, IX) 1 -A, 

(Ari L,Gu i^y^;: Pro P:[>'.^ Gly Asp Val Pro Ar'vT Lys Leu Lys l^e 

.''i:' /:'A' ."^10 

Val Thr Arg Ala ;Li>- IJe Ala Ala Arg Thr Phe Val Gin Gly L-u 

L.;'t .L.A. 

l^hr Val Gly Arg G;.u Val Ala Asn Arg Val Ger Lys Val Ger [^j-:- 



Thr Pro G.l.y Gys : A:: Ar^i Ala Leu Met Lys Met Leu Tyr Gys P.r'j 

. -i';. V'M , 'A. 

Tyr -^ys Arg i^^ly L-u Pro Thr Val Arg Pr'. Gys Asn Asn Ty;r 'A/s 

.'. 5 . 0 

Leu Asn Val Met i/y;;- Gly Cys Leu Ala Asr^ r^ln ALa Asp Leu A.- r 

Thr :^lu Trp Asn Leu Phe He Asp ALa Met Leu Leu Val ALa 'llu 



Arg Leu lAl u Gly Pro Phe Asn ILe Glu Ger VaL Met Asp P20 II^- 

AT- 510 51: 

Asp VaL Lys ILe Ger Glu Ala He Met Asn Met i^ln Glu Asn Ger 

550 ::G5 550 

Met i^ln Val Ser Ala Lys Val Phe Gin iHy Gys Gly Gin Pro Lys 

5 55 54 0 5-4 5 

Pro A.l.a Pro Ala Leu Arg Ser Ala Arg Ger Ala Pro Glu Asn Phe 

5 5 0 5 5 5 5 G (J 

Asn Thr Arg Phe Arg Pro Tyr Asn Pro (51u Glu Arg Pro Thr Thr 

5n5 575 

Ala Ala Gly Thr G-r Leu Asp Arg Leu Val Thr Asp He Lys Glu 

'S'^O 33 5 3 90 

Lys Leu Lys Leu Ger Lys Lys Val Trp Ser Ala Leu Pro Tyr Thr 

5-5 4 00 4 ('5 

He Gys Lys Asp Glu Ser Val Thr ALa (^ly Thr Ser Asn i51u Glu 

4 10 415 4 50 

Glu Gys Trp Asn Gly His Ser Lys ALa Azq Tyr Leu Pro Glu He 

455 430 455 



1-1 A^^ri Asp Cly Le^u Thr Asn Gin lie Asn Asn Pro Glu Val Asp 
4 4 0 4 4 5 4 50 



r,sp Ilr.^ Thr Ar'j Pro Asp Tlir the J le Arg Gin Gin lie Mel 
4 5P 4 60 4 65 



■ 1=1 Leii Arg Val l^ct Thir Asn Lys Lou Lys Asn Ala Tyr Asn Gly 
4 70 4 75 4 BO 



Val 



Pho 
]ft5 



Gin 



.\sp 
4 90 



( ; i u St}r S o r Gl' 



b o 
4 95 



;iy Ger (71 y Ser Gly Gys Met Asp Asp Val Gys Pro Thr Glu Phe 

:iO(' 50 5 510 

;iu ITu-- Val Thr Thr' Glu Ala Pro Ala Val Asp Pro Asp Arq Arg 

515 520 525 

; 1 u V:i] Asp G^^r G^a- Ala hla Gin Arg Gly H.is Ser Leu Leu Ser 

7 7(1 57 5 54 0 



i-p' 



],^'U Tlir 



1 1 e Val Leu Al a 



Leu Gl n 

550 



Arg Leu Gys Arg 



: 1 0 > : 1 0 

n i> 21 

;12; LNA 
17a Artificial Sequence 

■200 

27: :;yntheti(^ ol i (^onucl eot ide probe 
;0ii: 110 

lao'.-gtciaca gcgggcacgt c 21 

7 1 'JO 111 

211 ■ 24 

212 ■ DLA 

21;. • AiM ificial Sequence 
2 2a • 

22 ■: ■ Synthetic oligonucleotide probe 
;ni:. ■ 111 

t.g :-:icagtct ctgcagtgcc cagg 24 



210 112 
211- 4 (J 
212 - DUA 

713- Artificial Sequence 



[2:) ■ 

22 3- Synthetic cd igonucl eot ide probe 



4 00 > 112 

c^aatgctgga acggqcacag caaagccaga tacttgcctg 40 



:21 [ ■ '164 9 
■ 1 ■■ ■ !lornc) sapiens 
•]{)[)-■ 113 

.-M w^q'^atq 0'r;^.irMsgsq tgaqcaaruiq aactcqqagt qccaaaqcl a 50 

aa 1 .i.iqt t- .iq ( q- qa aaaaa c: q ca ( ^qca q 1. 1. t qraqr^,] ( l (]cqscqqqt.q 100 

C(]^va.ui('t ac qsaaacjriCLai agcqggt.M. cl: (:jaqcq(ja ccq gccqcggqqc 1!)0 

t a a q I j a c c (.: g c] c 1 1 1 q g c c t. t. c a g g c t c c t ; a g c: a ^ : g g q q <3 a a a g g a a t 2 0 0 

t;a M qcaa:(jq .i q 1 1 f . qcq qaqgrggac^g qaqat.<ajqga aacqqctt.cL 2": 0 

' r q.-^aqS'-ta^qt oaTtgtaijgg qaqattqaca aacqcctagg 200 

..aaqaaiO ■iq a^-iaa aa t. aq'-' ccL<qqqaaag t qqaga ..i ggt: gatcriqgagq :-':■!') 

ccqqLq^'aat ai-gg'a.iqt. 1 1. a 1. ■ M: q t ':Maia t qaqaqc'ca q acgcga ::gqg 4 00 

t caau^t t.(.-qc a(jt t (.M. t. tea-' aq^^tgagggq accgcaqgac agac:gg::cga '100 

t: CLa;(]Cia]cc rM.ccvjtacca g aa(:T:C':a:aHg qaqagtcagc ctcgctcccc O'-'JO 

aaaql. cqaqg qsgc^ctggc ca:agaaaaqt tactgtccac tgtga^cctc 5 2';^ 

aat t cct tgc I tgg^.t t ct t z ::tccagaga acttttgggt ggaga^. att a *qj-:' 

a tt; ^ a t t c t 1. 1 . 1 1 I ta: 1 1 c 1 1 g g t g g a a g c t g a t c t a g g g a g g g g g g [ 

aqqaggagqa qaaagLgaaa tgtgctggag aagag-ixjag':: ccVnctZqtt 'ly'O 

ct t ccggagt cccatccatt a a ga.catcac t tctggaaga ttaaagttgt 7 '- q 

cggacatggt gacagctgag aggagaggag gatttattgc caggtggaga H^O 

gtcttcaccg tctgttgggt gcatgtgtg- gcccgoagag gcgcg^ggcg 8.2() 

cgtggttctc cgcgtggagt ctcacct^gg acctgagrga atggctcaca O'jO 

ggggctgtgc ggggcatccg cctc-gcctt ctcca-agg- ctgtgtotgt 9'.:) 

-ct ggaaaga t.gctagcaat g ggg ^cgatg gcagg attct ggat -atctg 1<')0 0 

actcctcact tatggttacc tgtactgggg ccaggactta gaagaggagg l'')5 

aaqaaggggc cttactag^t caagctggag agaaacta^a gccaag:aca 110 

acttccazct cccaqcccca tct::attttc atcctagc^g atgat:a33g liO 

atttagagat gtgqgttacc aqg^atatia qattaaaaca octa::t::t^g 1 .q;) 

acaagctcgc ta^ccgaagga gttaaactgg agaactacta tgt^::aagcct l^b 



ri t- t. t. f j c a c a c c a tec a g qaq t f.: a 3 1 1 1 a 1 1 a c t g g a a a g t a t c a a t a :: a 1 0 

caccqqa .:t t .:^aaca 1 1 :^ t a t'::3taagacc t^ccaaacac aactgtttac 

ct "'1 gc^av'^a :i t gcca-::cat a c::t::a3 3aac t -ja :ig ;]a ^g t tg:j:itattca 1 \ ' 

acjc'alatg^ tc :^ :]aa sa tg gaa::t':jg3t tttaioa^:^^ aaj^acgaat 1-1'; 

■.j^; jtx: -1 :j :i ng :i ;jg a 1 1 1 a t: ?i t C 1 1 1. t jg t a c tt^ggaagtg V''' 

gg;^^itta?ta t ac a':: a ::t 3 ^ aastgtgaca qtC2tq:y:}^t gt:j"ggatat 

ga at. L gt a t aa aac ^ a aa tga::3rat:^g g a ::t a ^ j^a 3 at g 3 batata l*."'! 

at aca ::3 5 at ;jt: ac a :t :: a 3 a 3a ;j t aoa g^aaatatca ;jc:: t ::aa ta !»>': 

acacaaaaaa ^c::tatattt ttatataatg ^■:::at::aagc tg^ti^atcca 

cca^^tgcaag ctcc::3g:3g gra::r.tagaa ;:a::taaa3at ccaacataaa l'^'' 

(^ataaacag^ agaa^ataatg -a t j a t: gat r t :j at a a ;jatgaag::aa 1 ■- ^ 

ta::aaaaaagt ga^autggct ctaaagacat atggttcrta caacaa^agc I.-'; 

altatcatM act-art-a;ga taat^jtggc aag-ataa^g aag^agggag ft' 

t aa-::tgg ^ t ::t::agaggta gcaaaggaaa atattgggaa ggagggataa I'tj 

ggg^tgtagg ^tttgtgaat agaacaattc agaaaaaaaa gggaacagtg 

tgtaagga.aa ttgtgaaaat caatgaatgg tacaaaa::tc tcatttcaar 

ggctgaagga cagattgatg agga^attaa aata^atggc tatgatatct 

gggaga::aat aagtgagggt cttcgctcac caagagtaga rattttgcat 

aacattgac^ actatacai::c aaggc aaaaa atggatcatg ggcagcaggc 

targggatct gga a'^actga aatccagtca gcoatcagag tgcagcactg 

gaaaatgcta acaggaaatc ctggatacag cgactgggtc ccccctcagt 

atttaagcaa cctgggacag aaccggtggc acaatgaacg gatcaccttg 

tcaaatggca aaagtgtatg gattttcaac ataaaagacg acacatatga .'.AO 

gagggtggac atatctaaca ggtatacagg aatcgtgaag aagctcctac 

ggaggctcac acagttcaac aaaactgcag tgccggtcag gtatcccccc -IbC 

aaagacccca gaagtaaccc taggctcaat ggaggggtct ggggaccatg .J 55 

gtataaagag gaaaccaaga aaaagaagcc aagcaaaaat caggctgaga .":t,(j 

aaaagcaaaa gaaaagcaaa aaaaagaaga agaaai::agca gaaagcagtc 5 05 

tcaggtaaac cag^^aaattt ggctcgataa tatcgctggc ctaagcgtca ^7C 



qqct. t qt tt t catqctqtqc cact ccaqag act tct gcca cc tgqccgcc ;":^50 
ricaotqaaaa ctgr. cctgct cagtgccaag qtgctactct tgcaagccac :^HCO 
a - 1 1 a g a g a g a g t g g a g . i t. g 1 1 1 a 1 1 1 c t. c t ■.-.■^ g ^ t: t; a g a a a a c: g t g ; ? ^ ( > 
qt:gagtcctg agttccaatg ctgtgcttca gtcaacia^ac caaacactgc a'.a^a) 
t:ttgaat;tat aggaggagaa caataaccra cca t< a^gcaa gca:.gctaat .M^'i) 
1 1 gal gga^jg LLacagqgta gcatgattaa aactaccttt gataaattac 3i:0i'i 
agLcaaagat tg tgt ca-:ct c aaaggcctt qaagaat<:3t a t tttct tqgt 'Oi'' 
gaat tt tt<:5t atgtctgrca tatgacactt gggtt::ttta attaat:.tcta : lO^' 
t t at..at<:it: ataaatatat gt 1 1^:: t 1 1 c ctg^gaa<^ag ctgttrttct : ; Cl- 
oaca t -:]t a a c ag'.:t tgOriC ct:cattttac catqaqtc^aq ggaa;:qgcaa :.a;a 
atarigaatgt t:^gag'::aaac t5ac::acaat: gaatgtaact artttctaaa 
cactttacta gaag.:iacrtt taagtataaa aaacataatt tattttta^a - av i 
gaaaaatat: L^.gttgt*:tt tataaaaag^ tatg^aaatg actttiattt 
ttatttccag catacc<a*ata gaagaatttt attzcazztc ttcaaattat -lO-i 
caagcactgt aatactataa at ta stgtaa tacr ^tgtga atrcagacta -.-1 O 
*:aaaaa^cat: aattcacjiaa ac*: t: a t aat cgt'i^sttgtt ::aat ::aag 3t .:'^g"J 
tttgaatgta ataagatgaa tatattcctt acaaattact tggaaattca r'.'j!:'''' 
atgttt^tgc agagttgaga caactttatt gtttctatca taaactattt 3k.)00 
atgtatctta attar taaaa tgatttactt tatggcacta gaaaatttac j.'S^i;) 
tgtggctttt ctgatctaac ttctagctaa aattgtatca ttggtcctaa -■.70i") 
aaaataaaaa tctttactaa taggcaattg aaggaatggt ttgctaacaa j'^^iO 
ccacagtaat ataat atgat 1 1 1 acagata gatgcttccc cttg gctatg 
acatggagaa agattttccc ataataataa ctaatattta tattaggttg j'.Hjq 
gtgcaaaact agt tgcggtt 1 1 tcccatta aaagtaataa ccctactctt .3 90i"i 
atacaaagtg gacactgtgg ggagatacag agaaatggaa gatacggatc ^^''j^j 
ctgcctggag taggtaacct tgottggaaa ccccacatgc aaacgtcatg 4 000 
aggagaatta aaggajtatt atoagtaatg aagtttatca tg ggt ::at ca 40 j^"' 
atgagcatag attggtgtgg atcotgtaga ccctggtgtt ttctttgaag 4100 



tqccclctcc taatgcagag gccttgaagc ttacagtata cacttgaaaa 415li 

gt cacagata gctagaat ta tgat cttt ga agt tataact gtgat ctgaa 4 2r-0 

cial gt gt gtg gt ggt atgac agcataccat t aaatacatt t.acatcacag 4 2[-0 

ctcaaaggac tgtgatat.aa tccatttata tcacaactca aaggactgtg 4 3(111 

a t : a t a a t c a 1 1: t a t a t : a c a g c t c a c . i g t 1 1 c t g a a a a t c j t a t a a a a g a 4 3 1 1 ) 

atctataatc tagtactgaa atlactaaat tgggtaagat cjatttaaat'g 44(>;) 

att t- 1 aattt taacatt*.;t "i 1 1 tctagaat atatggctcc attttattt:t 4 ^b-'.^ 

atagtgtaaa gttgtat::tc ctaaagtttg tgttttgtcg ac^igtatctt 4!)i>;) 

t taaat gagt ct t aaaaat a aaggcat at t gttcatgt tt ciaaaaaaaaa 4 

aaaaaaaaaa aaaaaaaciaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4(50'.) 

aaaaaaaaaa aciaaaaaaa^ aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 4 64 0 

:310> 114 

:311> 515 

:312> FRT 

:/.l'.]> Homo sapiens 

■clO()> 114 

f^et Ala Pro Arg Gl'/ Cvs Ala Gly His PrC' Pro Pro Pro Ser PrC' 
1 5 10 15 

rAn Ala Gys Val G'/s Pro Gly Pys Met Leu Ala Met Gly Ala Le-a 
;".0 2 5 3(' 

Ala (^ly Phe Trp He Leu Gys Leu Leu Thr Tyr f^ly Tyr Leu Ser 

4 0 4 5 

Trp Gly Gin Ala Leu Giu GLu Glu Glu Glu Gly Ala Leu Leu Ala 



Gin Ala Gly Glu Lys Leu Glu Pro Ser Thr Thr Ser Thr Ser Gin 
0^ 7 0 7 5 

Pro His Leu He Phe He Leu Ala Asp Asp Gin Gly Phe Arg Asp 

8 5 00 

Val Gly Tyr His Gly Ser Glu He Lys Thr Pro Thr Leu Asp Lys 
0 5 100 10 5 

Leu Ala Ala Glu Gly Val Lys Leu Glu Asn Tyr Tyr Val Gin Pro 
110 115 12 0 

He Gys Thr Pro Ser Arg Ser Gin Phe He Thr Gly Lys Tyr GJ n 
125 130 135 

He His Thr Gly Leu Gin His Ser He He Arg Pro Thr Gin Pro 
14 0 14 5 15 0 



Asf: r;ys Leu Pro Leu Asp Asn Ala Thr Lou Pro Gin Ly5^ Lou Lys 
155 1*'0 1<)5 

(■■;iu Val Civ Tyr Ser Thr His Mel. VaJ. G] y Lys Trp His Leu 

170 r-5 IfK 

Vhn Asn Arc} Lys Glu Cys Met Pro l^hr Asci Arg Gly Phe Asp Th]- 
185 loo 1P5 

['tie Phe Glv Ser J.e u Lou Gly Ser Gly Asp Tyr Tyr Thr' Pis Tyr 

: r:o P l d 

Lys Cvs Asp Ser f i (^ly Met. Gys Gly Tyr Asp Leu Tyr Glu A.;;ii 
; : opf p:- 5 

Asp Asn Al<a Ala Tip Asj) Tyr- Asp Asn iTl y IJe Tyr Sei^ Thr (n.ri 
: ?'i P P-L) 

[■lot- Py]- Thr Gin .'-j -] I'al (Pin Glr> T L? '.''u /\1 a S^r His Asn -Go 
. ^p-) , ; ' 0 

Thr Lys Pro lie PL- Leu 'lyr Thr Ala Tyr (Pl.n Al.a Val His P. 
^ ( \i . P-' .-.) 

IPro Leu Gin Ala Pi- Gly Arc^ Tyr Phe Glu PP..S Tyr Arg Ser : L.' 



7 1 



lie Asn lie Asn Ar Arc^ Arcj Tyr Ala AL.i Mr.^t Leu Ser Cys IrOi 

^!.oj ' ^ -r-"' 

Asp Glu Ala He Asn Asii Val Thr Leu AL': Lt?u Lys Thr Tyr .Pl y 

30 5 --L-' --r 

Phe Tyr Asn Asn Ser 11^- He He Tyr Ser :P;?r Asp Asn Gly Gly 

3:0 VP' 3Pp 

Gin Pro Thr Ala Gly i31y Ser Asn Trp Pr.-' Leu Arg Gly Ser Lys 

33 5 341? 34 5 

(31y Thr Tyr Trp '.IJ u Gly Gly He Arg Ala Val Gly Phe Val IPi s 

350 3 55 300 

Ser Pro Leu Leu Lys Asn Lys Gly Thr '/al Gys Lys Glu Leu Val 

3tP5 3'0") "-^7 5 

His He Thr Asp P^rp Tyr Pro Thr Leu He Ser Leu Ala Glu Gly 

330 :p^5 390 

Gin He Asp Glu Asp He Gin Leu Asp Gly Tyr Asp He Trp '^lu 

4 00 -105 

Thr He Ser Glu Gly Leu Arg Ser Pro Arj V^l Asp He Leu His 

4 10 4 V.) 4 20 

Asn He Asp Pro Tvr Thr Pra Arg Gin Lys Met Ala Pro Gly ^Hn 

4P5 4 30 4 35 



Zln AlQ Met Gly Ser Gly Thr Leu Gin Ser Ser Gin Pro Ser Glu 

4 4 0 'M5 4 50 

-^vs Ger Thr Gly Asn Gys Leu Gin GJu lie Leu Ala Thr Ala Thr 

455 460 465 

■'[■: Ger Pro Leu Ser Leu Ser Ala Thr Trp Asp Arq Thr Gly Gly 

410 4 75 4 80 



Get Asn Gly Ser Pro Cys Gin Leu Ala Lys Val Tyr Gly Phe 

4^5 4 90 4 95 

Thr Ser G.ln Pro Thr His Met Arg Gly Trp Thr Tyr Leu Thr 

500 505 510 



■Ay lie Gin Glu Ser 
5 1 5 



1 ir 115 

i:^ G^ 

A.G P'GA 

el Artificial Sequence 
; ■ ( I : 

;Genthetic olr gonuc loot ide probe 



. •.: :'aa':c:caa ctgtttacct ctgg 24 

Glu; 116 
.11: 14 
..GA' LNA 

. 1 :■: Artificial Sequence 
fi: ■ 

GG.v Synthetic oligonucleotide probe 
.;C0 116 

■ M ...:t ctqagt gtacatctgt gtgg 24 

Gin- 117 
G 1 1 5 3 
Gl S • LjGA 

. Artificial Sequence 



GG.:'>- Synthetic oligonucleotide probe 
/;/'") ■ 

GG I unsure 
GgG ■ 3 3 

2^ ^ ■ unknown base 
4nO.- 117 

gccaccctac ctcagaaact gaaggaggtt ggntattcaa cgcatatggt 50 



cqq b 



21 3> fioino sapiens 



. 1 O W J- 

0.:)9, 202G, 2033, 2035, 207 4, ZTl^, 2086 
<2 2 2:' an Known base 

<.3 )2;> 1 18 

: jqac:3-::qt:i gqtqcqaqtg qaqcggagga cccgagcqgc tgaggagaga 30 
g ]dqg-::::?:jcg gctt.agctgc tacgqggtcc ggc::q qcq ::c (::tcccgaggg 100 
^gqct-agga ggaggaagga ggacccgtgc gagaatgcct ctgcccOgga 1 3 ::i 
:j tgcgr:t cc;cgcLgutg ctctcctggg tggcaggtgg 1: 1 1. -gggaac 20:1 
g.:q;ccag^:g caaggcat:ca cgggttglta gcatcggcac gtcagcctgg 230 
garctgtcac tatggaacta aact.ggcctg cLgctacggc tggagaaqaa S'lO 
acagcaaggg agtctgtgaa qctacatgcg aacctggatg taagtttggt 33') 
g-jtgcgt^a gaccaaacaa atgcagatgc tttccaggat acaccgggaa 4 0O 
aacctacagt caagatgtga atg^igtgtgg aatgaaaccc cggccatacc 43 3 
aacac-aoata tgtgaataca cacqgaagct acaagtgctt ttgcatcaat 30';i 
qq-cacatqc t-atgccaga tgcracgtgt gtqaactcta ggacatgtqc 35:.n 
catgataaac tgtcagtaca gctgtgaaga cacagaagaa gggccacaqt bOi 
occtqtqtcc atcctcagga ctccgcctgg ccccaaatgg aagagactgt 630 
-tagatattq atgaatgtgc ctctggtaaa gt-atctgtc cctacaatcg 70'- 1 
aagatgtgtg aacacatttg gaagctacta ctgcaaatgt cacattggtt 7-0 
t .:gaa<.:tg(:a atatatcagt ggacgatatg actgtataga tataaatgaa 
Igtactatgg atagccatac gtgcagccac catgccaatt gcttcaatac &'>0 
rcaaagqtcc ttcaagtgta aatgcaagca gggatataaa ggcaatggac 900 
rtcg;|t:qttc tgc.tatccct gaaaattctg tgaaggaagt cctcagagca 930 
cctgjr-icca tcaaagacag aatcaagaag ttgcttgctc acaaaaacag l^'OO 
:atgaa3aag aaggcaaaaa ttaaaaatgt ta-c^cagaa c-caccagga l'i30 
::tcctacccc taaggtgaac ttgcagccct tcaactatga agagatagtt 1100 



tccagaqgcg gqaactctca tggagqtaaa aaagggaatg aagagaaatg 

aaagagggqc tt(jaggatga gaaaagagaa gagaaagccc tqaagaatga 1:^)0 

cat:iqaggaq cgaagoctgc gaggagatgt gtt:ttL-cct aaggtgaatg l.V'O 

daq.:<iqqtc;a a^q^cgqcctg attctggtcc aaaggaaagc gctaacttcc 1 nO 

aaa;r:ggaac at^aagattt. aaatatct.cg qttqactgca gcttcaatca n')(.) 

t:?ggit:ct(3t g^i^tggaaac aggatagaga aqatgatttt gact:.ggaatc 1 -L)!' 

c*;gc^:gatcg agataatgct attggcttct atatggcagt tccggccttg l-L^O 

:^ :ag ]t.ca-:::i agsaaqacat tggccgattg aaacttctac tacctgacct TjOO 

g.^aaacacia agcaacttct gtttgctctt tgattaccgg ctggccggag 1'5:>0 

aaaaigtcgg gaaacttcga gtgtttgtga aaaacagtaa caatgccctg 1600 

g:at]ggaga agaccacgag tgaggatqaa aagtggaaga cagggaaaat Ib^UJ 

t:-ag-:tGtat: caaggaactg atgctaccaa aaqcatcatt. tttgaagcag 1/00 

aacg*:qgcaa gggcaaaacc ggcgaaatcg cagtgaatgg cgtattgctt 1750 

g-ttaaqgat tatgtccaga tagcctttta tctgtggatg actgaatgtt lEOO 

EiCtatcttta tatttqactt tgtatgtcag ttccctggtt tttttgatat lebC 

tgc5tcatag gacct^ctggc attttagaat tactagctga aaaattgtaa lOOCi 

tgl.accaaca aaaataLtat tgtaaqatgc ctttcttgta taagatatgc 1 ^-50 

caatatttqc tttaaatatc atatcactgt atcttctcag tcatttctga :(0() 

atr:t.ttccnc attatattat aaaatntgga aangtcagtt tatctcccct 0050 

cctcngtata tctgatttgt atangtangt tgatgng-tt ctctctacaa OlOd 

catttctaga aaatagaaaa aaaagcacag agaaatgttt aactgtttga OlOO 

L-'tct tatqat acttcttgga aactatgaca tcaaagatag acttttgcct 000-) 

aa-i^tggclta gctgggtctt tcatagccaa acttgtatat ttaattcttt 005^) 

ataataat. aa 2 2 60 

' JlO:- 11^ 
vOll- 308 
-O'l::- P?T 

•;013'- Hc-rua sapiens 
-a; 00 • 11 0 

Met PrC' Leu Pro Trp Ser Leu Ala Leu Pro Leu Leu Leu Ser Trp 
I S 10 15 



Val AlB Gly Gly Phe Gly Asn Ala Ala Ser Ala Arg His His Gly 
Leu Lou Ala Scr Ala Arq Gin Pro Gly Va . Gys His Tyr Gly Thr 



Lvs Leu Ala Gy;; Gys Tyr Gly Trp Arq Ai \ Asn Ser Lys Gly Val 
0 \ '\> ^ 0 

r:ys Glu /^la Tlir Gys Glu Pro Gly Gys Ly;-; Phe Gly Glu Gys Vnl 



Gly Pro 7iSn T>ys r-/s Arq G\'S Ph-- Pro CGI y Tyr Thr Gly Lys Thr 

-•0 r-^ 

Gys Ser n Asp ^ il Asn Glu Cy^; Glv Mo* Lys Pro Arq Pro Gys 
■iS KG) 1L5 

Glu His Arq Gys \'.-A Asn Tlir His Gly Gos Tyr Gys Gys Phe Gys 

110 i^'o 

L>-u Ser (Hv His G-t Leu Tlot Pro. Asp A.l i Tlir Gys Val Asn S< r 

:i . L ■ :■■ I 1 

Arq Thr Gys Ala G-.G. He Aon Gy<^; Gin i'y:' Ser Gys Glu Asp Tor 
MO 10- 1''0 

Glu Glu Gly Pro Gin Cys Lou Gys Prc^ G^o- S^-r Gly Leu Arq L- u 

]o-'J l''h 

Ala Pro Asn Gly Ar^q Asp Gys Leu Asp 11 -.^ Asp Glu Cys Ala S-'o^ 
1 ;o ^ 1''"' l^'-'t' 

Glv Lys Val He G'/s Pro Tyr Asn Ar Ai ■ j Gys Val Asn Thr Pne 
iHh r-^'i 1.^^ 

Gly Ser Tyr Tyr '^ys Lys Cys His He ryi y Phe Glu Leu Gin Tyr 
GOO ^ .I'V. GiO 

He Ser Gly Arq Tyr Asp Cys He Asp He Asn Glu Cys Thr Met 
115 /G"-"' 

Asp Ser His Thr Gys Ser His His Ala Asn Cys Phe Asn Thr Gin 
; .31) V:'j 14 0 

Gly Ser Phe Lys 'lys Lys Cys Lys Gin Gly Tyr Lys Gly Asn ■)ly 
14 S G55 

Leu Arq Cys Ser Ala He Pro Glu Asn Ser Val Lys Glu Val Leu 
0 60 G^:Gi .'G/O 

Arq Ala Pro Gly Thr He Lys Asp Arq He Lys Lys Leu Leu Ala 
075 G:U :^35 

His Lys Asn Ser [:et Lys Lys Lys Ala Lys He Lys Asn Val Thr 
G90 2-/b 300 



TO Glu Pro Thr Arg Thr Fro Thr Pro Lys Val Asn Leu Gin Fto 
305 310 31^ 

h-- ^^-n Tvr Glu Glu Tie Va] Ser An Gly Gly Asn Ser His Gly 

32 0 32 5 3 30 

;ly Lys Lys Gly Asn Glu 0;lu Lys 

: 1 1 . 0 
G 1 • 

G. ■ i:-!]A 

G ■• ■ /\:tificial Sequence 
G e ■ 

L.ntVietic oligonucleotide p)robe 



■■:-t. --a' it. :jg cacatgctca tg 2 2 

G: ■ G" 1 
] 1 2 1 
G. • GUA 

;i- G.it.ificial Sequence 



Synthetic cG. igcnucl ec-t i de probe 
1. 1 

.■]-v-r gc "icqt atggctatcc atag 24 

. 1 ■ I • 2 . : 2 
Oil ■ 50 
2U • L!iA 

." 1 :■ ■ Artificial Sequence 
22 0 • 

2s3 ■ Synthetic oligonucleotide probe 
4 Oh:- 122 

■■jat aaa--tqt cagtacagct gtgaagacac agaagaaggg ccacagtgcc 50 

21 0> 12 3 
211 1199 

12 ^ PGA 
. G ." H'~'mo sapGens 

0 1'l ■ ' 1 2 3 

■ngagctgcG. gctgtggctg ctggtgctgt gcgcgctgct cctgctcttg 50 

gt :icav]Ct':TC tqcgcttcct gagggctgac ggcgacctga cgctactatg 100 

.::r:cg.:o|t :ig cagggacgac gcccagaatg ggagctgact ^atatggtgg 150 

tqVgggtgac tggagcctcg agtggaattg gtga^gagct ;;gcttaccag 200 

tt.^tctaa^c taggagtttc tcttgtgctg tcagccagaa gagtgcatga 250 



;](:tr.;qaaagy gtqaaaagaa qat-jcctaga gaatggr^aat ttaaaag^aa ouij 
aagatatact tgttttg-cc c 1 1 qa '-c t. ga ujacact. gg ttcccatgaa .^50 
gcgq(M:a'::ca aaqotgttct ccaqqaqt 1 l q^it agaa t: eg aca 1 1: ct; gq t 400 
c-^acaatq^gt gga.itgtccc agcg 1 1. (M .:t. gtr^cat.ggat accag'/t.tgq 
Mt.gt. -t.ci :q-ig aaagctaat. a cuKjct: t ^i.xct - r/t: t aq^ jgac ggt qt '/^-tt g 5'U'.i 
ucaa.i.jt gtq.i 1. 1 :argcct: ca calgat^-^jag -i^.^gaagca ag gaaagattgt bbO 
tact^ jlgaat. agcatcctgg gt. at. cat at. c t g t acc^t. ct t ta-:ca 1 1 gga t 000 
actgtgct;ag caagratgct ctccggggtl t, rq.. 1 1:. aa t. gg ./cttrqaac'd 050 
caactt.acca cat:acccagg t a t. aa t aqt, t -/f aa'/'a 1 1 1 gcccaaga^-- 700 
t gt(i^-.iatq._a:i aa t. .i 1. 1 g r qg a ga a 1 1 ' -0 ..qctcj "I'^aa g t ca .iaq a 701' 
tat.aqacaa taatqaagai^ caq t c:cc^;jca aq.i t cacaac '-aqt ra t: t a t. H0(.' 
qOgcggqr ga t gt. t. aat cag cat. ggccua t g.it. tl gaaag aagt. t. 1. gga I nOU 
ctcagaa<:aa cctttcttgt tagtaac;aOa t.tt^gtggcaa tacat.gccaa :H.)f' 
cctgggcctg gtggataacc aacaaqatgq ggaagaaaag gattgagaac 950 
tttaagagtg gtgtggatgc agactcttct tattttaaaa tctttaagac 1000 
..aaacatgac tgaaaagagc acctatacOt tOcaagccac tggagggaga 1050 
aatqgaaaac atgaaaacag caatcttctt atqcttctga ataatcaaag 1100 
cictaatttgt gattttactt tttaatagat atgactttgc ttccaacatg 1150 
(jaatgaaata aaaaataaat aataaaagat tgccatgaat cttgcaaaa 1190 



010> 


i:m 


Jll:- 


20 9 


;;i2> 


PI-.T 


013> 


Homo 



q;00^ 124 

Met Val Val Trp Val Thr Gly Ala Ser Ser Gly lie Gly Glu Glu 

1 5 10 15 

L^-u Ala Tyr Gin Leu Ser Lys Leu Gly Val Ser Leu Val Leu Ser 

20 25 30 

Ala Arj Arg Val His Glu Leu Glu Arg Val Lys Arg Arg Cys Leu 

35 4 0 4 5 

("■lu Asn Gly Asn Leu Lys Glu Lys Asp lie Leu Val Leu Pro Leu 

SO 5 5 00 



Asp Leu Thr Asp Thr G.ly Ser His Glu Ala Ala Thr Lys Ala Yal 

lew -'nn Glu Phe Gly Arg lie Asp lie Leu Val Asn Asn Gly Gly 

Eo o(' 

Met Ser Gin Arg Ser Leu Cys Met Asp Thr Ser Leu Asp Val Tyr 

Aig Lvs Leu lie Glu Leu Asn Tyr Leu G] y Thr Val Ser Leu 'Wxv 

110 :io ]:a) 

I vs Gys Val Leu Lrc- His Met ile Glu A!-(; Lys (^In (■:ly Lys ] 1 (; 

ILL 

\'a] Tlir Val Asn Ser lie Leu c;iy lie 1:N' Ser Val Pro Leu S-r 

;i^;o 1^^' 

lie Gly Tyr Cys Ala Ser Lys ]lis Ala ].eu Arg Gly Phe Phe A:>n 

1 ^) ^) 1 »')■■) \ 

(Lly heu Arq Thr (Vu Leu Ala Thr Tyr Pr'' Gly Lie [le Val S-'S 

y/o I'v ::-^'o 

V.sn lie Cys Pro Gly Pro Val Gin Sc.?r y\;;r. He Val Grl u Pisn S-:"- 

:VV) •■:'') 

Leu ALa Gly GLu Wil Thr Lys Thr He (LLy Asn Asn Gly Asp ('An 

LOO L')5 LlO 

Ser His Lys Met l^hr Thr Ser Arg Cys 1 Arg Leu Met Leu T :.e 

:i5 LL^' 

Ser Met Ala Asn Asp Leu Lys :;iu Val Trr) He Ser Glu Gin Pre) 

L30 Li':- 040 

Fhe Leu Leu Val Thr Tyr Leu Trp Gin Tyr Met Pro Thr Trp Ala 

04 5 0 50 /:5 0 

Trp Trp He Thr Asn Lys Met Gly Lys Lys Arg He Glu Asn Phe 

0 60 0 65 070 

Lys Ser Gly Val Asp Ala Asp Ser Ser Tyr Phe Lys He Phe Lys 

075 080 085 

Till- Lys His Asp 



OlO:- 105 



:011 
■OIL 
:010 



10 
DlIA 

Artificial Sequence 



:00 0: • 

:000l Synthetic oligonucle'Dt ide probe 
;400:- 105 



gcaat-gaact gggagctg?. 19 



3 ■ /'.rt; i f ioial 3eq'ien'::-e 
:.'.'"'>■ i^'ynthetic o L i'^-jnu ::.! cot ido probe 
:* rq^:iit:ag catccitgg:: 19 

;.■:■) ■ i.:7 

.: I.I 

: ' -i ■ t:i f i'L^i al 3eqL.en'::e 

\ ■ .:*yntheti^ ol ig'^nu i' le:)t idc probe 

■br") - 1 .b/ 

■:t t * lagc ca ::t ag.ag .^ig 20 

:.b-"i - l.:B 

:.b b ■ J:.'[I7i 

-1 ■ Artificial Seguence 

:bb ;'- bynthetic cdi gc^nuoleot ide prot'e 

■:t^jnagacat (::caaqctgqt atC':: 2 4 

:21.M ■ 129 

211- 2 3 

:2I2.' D:iA 

■ 2 1 2 • Artificial Sequence 
: 2 2 1 j ■• 

22b' Synthetic oligcinucleotide proh^e 

4 0 0.^ 129 

.ta';r-igt L^ogc atccacacca etc 2 3 

21;v- 130 

'21b 4 0 

2:2:- t'lIA 

./b. Artificial Sequence 



Syrithetic oligcnucleotide pri^te 



:4uO.' 130 

acctgacgct actatgggcc gagtggcagg gacgacgccc agaatg 



?.10> 131 
.:il> 2365 
.:12> DNA 

.'1 3> H Dmo s ^piens 
.. ]0 3> 15] 

■yzgacjtjqg cacc^g^catc 

rc— tgg-gt -tot -gotgg 

Lgag— tgat gtggctcagt 
gc-^aag^ggc ac^gaqcc-t 
tgctttggtc 1 1 ra agcc gc 
ccco--c3a-g oct raggagg 
a g g c c a g t g t g a g g a g g ■:: a a 
gcag acacc t g ggtcctc ac 
aaoagaactg aattcctggt 
gaotcagc-c tggggccgaa 
agggcctat a accactacag 
c g c o c a c c c c a c ig a c c c a o a 
g c 1 1 c c c c 1 1 t g iga g c c t c c 
a g t ig a t g c t c c t g g g a c c c t 
occcacatgt aa i::tgt at ct 
acccggcccg gcctgggatg 
ggcccctgtc agggagattc 
cggacactgg ^gttcaggctg 
aggaggacgc tcctgtgctg 
crgcaggctc gagttcaggg 
cccggagatg agtgatgagg 
cagcaggtcc ocaggcagga 



a g c t g 1 1 c g c 
ggag ::a t gt g 
t cg-gC tgca: 
eg ::t gggccr. 
1 1 grc:ac 
ttg. - g-^a^ 
ttcoggaagg 
— aag- 
-gt gcc 
-a-agt 



c a a^:- 



t r a g 
g-aa 
ggag 
tgctgc- -ac 
-agrggt 2zt 
gaggtggggg 
ccagggctca 
caccoctctg 
tgctgggoca 
acgca atct g 
ao a accagct 
ctatgtgggg 
cgggggccct 
gcatcatcag 
ctgaccaaca 
ggcagctttc 
acagctgr gt 
gcaccctccc 



gcgtcttctc 
::t gggacayg 
cttcta::aca 
- 1 g t - - C g a t 
gg-ctgga 
r a :: :: a t a t 
t c :: aa ga a ::c 
caggcrga — 
r g- ggacag- 
^o-cggcgag 
t — „gcagcgg 
t gctt t g a a a 
gggtt:tctg 
tggctg:cct 
gac:-gg-— 
cctgccccag 
ctggotggga 
cgcctgcgtc 
gcaccagcga 
gcccccagc- 
gtgctgtgcc 
ctttgcatca 
cagctgctca 
ctggcccaga 
agcctgtgga 
cat ggccctg 



ct cc a ggtgg 
i c a g a I, c c t 
c t a c a -g :: t a t 

t ::ct gt tct t 
g::t at :a-a-g 
-ca gggcaag 
t c a t c ^ -g ::: 1 1 
gvgg-— egg 
t ggcc:tgg- 
ct ::cctggtg 
aggragcag- 
cagcgt gagg 
gcagttg -cc 
tgctgcagct 
cccg-ccatc 
tcaggacacc 
tcatcagtcg 
cacctgt cca 
tggggtg-ag 
t cgagcctga 
agctgt gccc 
cagttcctgg 
gcccagagac 
tccttgagga 
ggaggccagg 



] e- 



7 Si.t 

eon 

8 5M 

95 0 
iLMi: 
10 t: 
IK'^: 
11,^ 

i;:. 0 

1301 



ctqatgcacc agggacagct qgcctgtggc ggagccctcjg tgtcagagga 1350 

qgcqgtgcta actgctgccc actgcttcat tgggcgccag gccccagagg 

aa^qgagcgt agggctqgqq accagaccgg aqgag^gqqg cctgaagcaq 14!'M 

ctcatcctqc atgqagccta ■:acccicc':t gsqqgqggct acgacatggc ISd'i 

cct< :ctgcng ctgg-ccagc otg^:g aca-:t g;jqagccagc ctgcggcccc ISS't 

t:L:rqcctgcc ctatcotgac :acca:ctq- ctgcitggg(3a qcgtggctgg IbO'' 

gtt':tgggair gggaooqccc iggag^ag^i: atCc^gctccc tccagacagt It^'"' 

gcc'-gtgaoc -ta':::gqggc c-aqg;?*--^^ cagccggctg ca^gc^g-tc l/'d'' 

ctgqgggtga tgg-agc-c- ittat;jc-;g ggitggtgtg taccagtgat I'-'.-i 

gtgqqt^aqc tg-ccag-Vg ng^gggcc:.g t c^igg :]gcac cactggt^aa l^-oa 
tgaigt;gagg gg-a3at.;jgt --Cl ggc qatgcacag- ttcggag^tg l;-'^ ■ 
ctt i:caagg cc^-gccagg ■:-:gg:ggL-t a ^o-gcgc t ccctgcctat r'Hf' 

qagjaotg^g t-agcaqttt ^jaccggoag gtotaartcg ccgaggaacc 1 

ag = -_j ::ccgag gctgag'::ct g gaag ::tgc ::t gg :c aacat a agccaacaaa 3':i'.i ' 

.■:-a -j-tgctg acaggggacc tggacattct caggaaaaga gaatgcaggc 

,1 3g--:aaatgg cattact.gca actgtcctcc ocaccctgta atgtgtgatr 

.:-aqgcacca gggcagqcac agaagcccag aa^atgtggg aaggaaaatg 

'.:ct .-jgggaca caggtg'::cca otccccaccc tgcaggacag gggtgtctgt 

'gga'::act ccc acacccaact ctgctaccaa gcaggagtct cagctttcct 

■jctoctt tac tctttcagat acaatcacgc cagccacgtt gttttgaaaa 

tttcttttct tggggggcag cagttttcct ttttttaaac ttaaataaat jV^ij 
t;gttacaaaa taaaa 2 3 65 

:310 > 132 

11 > 571 

12 > PRT 

13 ' HC'ino sapiens 
;400.> 132 

Met Leu Leu Ser Ser Leu Val Ser Leu Ala Gly oer Val Tyr Leu 
1 5 10 15 

Ala Trp' lie Leu Phe Phe Val Leu Tyr Asp Phe Cys lie Val Cyj 
20 25 30 



1 nil 

1 

2 

. ■ S I) 



lio Thr Thr Tyr Ala Tie Asn Val Ser Uni Uet Tip Leu Ser F'he 

3 ■:) ^1 0 4 s 

Af'-j lys Val Gin G:.u Fro Gin Gly Lys A^a Lys Arg His Gly A^n 

^0 ^'j 6(i 

Tlir Val Fro Gly Glu l^rp Fro Trf:> Gin Ala Ger Val Ary Arg Gin 

i]b "0 7S 

'•Iv Ala llis lie Gy- Ser Gly Ger Leu V.i 1 Ala Asp Ghir Trp ^-'al 

Ia'.u Thr Ala Ala H.s Gys Fho Glu Lys /\'...a Ala Ala ^rhr Glu Leu 

a^, V'f) :0L 

Asn Ser Trp T'er Val Val Leu Gly Ser laa.i (Gin Arg (] I u Gly !.eu 

1 : G 1 1 a AV i 

Ser Fro Gly Ala GI1..1 Glu Val Gly Val Aia Ala Leu Gin Leu 1-^ro 

IFa A:>0 A>L 

Arq Ala Tyr Asn His Tyr Ser Gin Gly Set" Asp Leu Ala Leu Le\i 

Mi:i MS AG^ 

Gin Leu Ala llis Frr- Thr Thr His: Thr Pr^:^ l.eu Gys Leu Fro (Lin 

15G bV' IG!^ 

Fro Ala His Arg Fh*:- Fro Fho Gly Ala S(\r- Gys Trp Ala Thr 1 y 

lie- A/'. i:3[' 

Trp Asp Gin Asp Thr Ser Asp Ala Fro Gly Tnr Leu /Arg Asn L*:!U 

iGii'' 1 ^'L 

Arg L^u Arg Leu IIl' Ser Arg Prc> Thr 'A/a Asn Cys lie Tyr Asa: 

GOG .Gv;, all/ 

Gin Leu His Gin kr^:] His Leu Ser Asn Fr^j Ala Ara Pro Gly [let. 

Gla G.O G2L 

Leu Cys Gly Gly Fro Gin Pro Gly Val '.^ 1 n Gly Pr^a Gys Gin Gly 

G : e G :G. G 4 0 

Asp Ser Gl'>' Gly Fr^:* Val Leu Gys Leu ''.A u Pro Asp Gly His Trp- 

G -3 G a 0 G 5 ■ 

Val Gin Ala Gly II lie Ser Phe Ala S-r Ser Cys Ala Gin Glu 

.'A''"i G^Vi G7i; 

Asp Ala Pro Val Le j Leu Thr Asn Thr A I "i Ala His Ser 3er rrp 



Leu Gin Ala Arg Val Gin Gly Ala Ala Fh^; Leu Ala Gin Ser Prci 

FGo G:i5 iO'/ 

Glu Thr Pro Glu Met Ser Asf) Glu Asp Ser Cys Val Ala Gys Gly 

jOl 310 ir: 



SfM- Leu Arq Thr Ala Gly Pro Gin Ala Gly Ala Pro Ser Pro Trp 

3P:i ^2":' 3"-a- 

Pr^> Trp Glu Ala Ar.:i Leu Me: His Gin CMy (^n Leu Ala Cy;- Gl y 

Gly Ala Leu Val S^vr i^lu Glu Ala Val L*;'^. Thr Ala Ala Hi;r Cy:;- 

Phe lie i31y Ary Gin Ala Pro Glu Glu 'Yrp Ser Val Gly Leu Li i y 

Thi Arg Pro Glu G oj Trp Gly Leu Lys C\r\ Leu lie Leu His Cly 

Ala Tyr Thr Hi,? Vto Glu Gly Gly Tyr A;:'p Met Ala Leu Leu 'U 

:,t: ]'-■■[■ 

Leu Ala Gin Pro V/i 1 Thr Leu Gly Ala P-r Leu Ara Pre- Leu Gya 

■] : M ; : hi' 

L'E^u Pro Tyr Prc^ A;;}:> His Hi;:- Leu Pro A.; p Gly Glu Arg Gly Lr] ) 

lp:. ■; i y' 

\^al Leu Gly Arg Al..:; Arq Pr^^ Gly Ala G\y lie Per- Ser Lev: 'Wlu 



Thr Val Pr-j Val Thr Leu Le'.i Gly Pro Ar-;) Ala Gys Ser Ar^: L-u 

-ISP .;ko .p-p 

His Ala Ala Pro rpLy Gly Asp Gly Ser Pro lie Leu Pro Gly H-.'t 

■;7o ■p-oi 

'/al Gys Thr Ser ALh Val Gly Glu Leu Pr^j Ser Gys Glu Gly L^-iu 

Ser Gly Ala 9ro Leu Val His Glu Val Arg Gly Thr Trp* Phe Leu 
5 0 0 P 0 P J 1 1 J 

Ala Gly Leu His Ser Phe Gly Asp Ala Gys Gin Gly PrC' Ala Arg 
P 1 5 5 0 P ^ o 

Pro Ala Val Phe Thr Ala Leu Pro Ala Tyr i^lu Asp Trp Val Ser 
P30 51:. 

Ser Leu Asf^ Trp Gin Val Tyr Phe Ala Glu Glu Pro Glu Pro Glu 
PI 5 5^0 LPS 

Ala Glu Pro Gly Ser Gys Leu Ala Asn He Ser Gin Pro Thr Ser 
5 60 5c P P7m 

(■:ys 



PllOo 133 
PniP 24 
;P12:x DNA 



.13- Artificial Sequence 
: 2 0> 

13:^^ Synthetic oligonucleotide probe 
;cO;^ 1S3 

.■ctGtgctqt qcctcgagcc tgac 24 

■:o> IS 4 

Sl]> 2 A 

s:2> sriA 

S1S> Ar't:flcial Sequence 
■SS(c- 

:.:]:■■ Synthetic oligonucleotide p:'rot:e 

:-;ii(c- 1S4 
]^ (:cig::aqca gttac.}caccg cctc 24 

' ' ; ( 1 : 1 ' 3 

:S1A: 4- 

;S:SS DSA 

OS Art:i f ici al Sequence 
:SSi : 

:SS/-' ■ S /nthetic oi.i gc-nucleot: de probe 

:-oi'A- 1.-^!) 

gjctgq:atc atcagctttg catcaagctq tc^cccaggag gacqc 45 

:.'] 1 0: I :h 
:s:.l.- l-SU'i 
SIS • L)f]A 

, [ ]. • 11 ■ )in(.) sapiens 
■;0 0 • 136 

7-j jccqccc ccggccccca ttcgggccgg gcctcgctgc ggcggcgact 50 

■jag-::cagqct gggccgcgtc cctgagtccc agagtcggcg cggcgcggca 100 

.^■jjqcaqcct tccaccacqg ggagcccagc tgtcagccgc ctcacaggaa 150 

^:it -jct.jC'gt cggcggggca gccctggcat gggtgtgcat gtgggtgcag 200 

:t:qg -ja-:]c actgtggttc tgcctcaca^j gagccctgga :5gtccaggtc 250 

cctgaa'jacc cagtggtggc actggtgggc accgatgcca ccctgtgctg 300 

ctoctt:t-c cctgagcctg gcttcagcct ggcacagctc aacctcatct 350 

g;?cagctgac agata-caaa cagctggtgc acagctttgc tgagggccag 400 

■^^iccagggca gcgcctatgc caaccq-acg gccctcttcc cggacctgct 4 50 

;^gcac3gggc aacgcstccc tgaggctgca gcgcgtgcgt gtggcggacg 500 

agggcagctt cacctgcttc gtgagcatc- gggatttcgg -agcgctgcc 550 



Ml ■ancc-tqc aggtqgccqc tccctactcq 
^■icc^^cijcaaq gacct gcgqc caqggqacac 
q - 1 a ■ : ; . g g c t a c 1 g a g g . g a q g t g t. 
qt_ (icc(.:c;t ga ctggc:aacc}t gaccacgtcq 
; qq. a 1. 1 1. gat ql qcacagcg t cctg^agggt 
r;,q acag(.:tg cct c^cjt qcc|c a^iccccgtqc 
t (-acca tcac:agqgc:a gcicta+ajacia 
qijt. qacc.:qtg gggcM^gt ctg t cq:qt{:1a::a t 
ctt t.(;c^t:qtq ct:gcjagaaag a t.(:<iaa(:ac}a 
gaagc:t. (lagci accac^gat (jg gqaciggaqaa 
cj':ct" ct qaaci cacta;tqa(:a gcaaaijaacja 
gacca t. cjag-;! ac^cac^ggacjc tciy:a^:ccGt. 
g q c t g c a a t g g g ct q ■ : a c t g t: g a g ■ : c ( q: g 
ctctgacag j t(jggc*: :ctt ct ■:':a -aagcja 
gcagccttat: tqctcc :^a^: g ga-: itg<i -it c 
rtttri:tat:a qacacaatrja acajaccacc 
:a-at jctcjcv: tgctgootta tqrcacagta 
agtacactga ccacatcacc accotottct 
ctgg-tgcct tttttctc^a aaagatgqaa 
ctgccttar t tcaccaaaga cacgatgoat 
tc -aatggcc gtgatacact: agtgatcatg 
catagaatct tttcttctca gacagggaca 
.^gagt::raga agctgtttcc tttccc-::ti::c 
agacagggca gggccaggaa tgctttgggg 
cacccccacc atggtgrtat tctggggctg 
3-ctqtggcc agctc:tggc ctctggtaga 
3tgcctc::cg gatgtcatct ctccctg^oc 
acttctaatt taaatgtggg aotcggaggg 



aagcccagca tgaccctgga 600 
ggtgaccat c acgtqct cca 650 
t :-q: ggca ;ig;^ tgqg<:-agggt 700 
Cc;gatqgcca acqacjcaggg '/ tq 
gqtgctgqgr gcqaatqqca 8( (- 
tafcaqc-agqa tg^qt^acrqc SOd 
i.lccccccaq aggccct, grg 9('Ci 
t;(jca(q,gct.q gtq(fcccqajg 95i ' 
cjctgt cjagga gg ■ig.-iat:gca 10' lO 
c^(|ct (:t:aa(:ia caqcoct: cjca lOOc 
ta^at cj(ja' :aa ga la^a'icjcct ll'if 
carctacaqcq: cc^accctot 11 00 
cocc(:aa:.:aq a*:-"jo at cc t lOqi'i 
tgcgatacao aga'.::actgt l.-tn 
coaatjt ::atc ct jqtgcctt 13'.-.' 
cacaacctta ^ttctctaag 13tn 
c a *: a c a 1 1 1 : t: t a g 5 g a c a c 1 1 u q 
t c c a q t g c t g c ( j t g g a c c a t 11 0 
tattcagact gactgacccc 1500 
agtcaccccg gccttgtttc 155'") 
ttcagccccg cttc-acctg Ib^g 
gtgcjgrrtc aacatctcct 1600 
ttcctccctg ccccaagtga 1 /i''0 
a c a c c g a g g g g a c t g c c c c c 1 7 0 
gggcagtctt ttcctggctt 1800 
gtgagacctc agacgttctg 13S0 
caggaat jga agat gtgagg 1000 
attttgtaaa ctgggggtat 1350 



at:t t. t:gqgqa aaataaatqt ctttgtaaaa aaaaaaaaaa aaaaaaaa 1998 



/10> 137 

2 1 316 

212 ■ VRT 

2 i 3 tioiuo a pi ens 

2 2 0 > 

22}:-' unsure; 

22 2- 2 33 

22 3"- unknov/n amino acid 



■■/;0 0.- 137 

M-t. Leu Arci Arg Arg Gly Sor Pro Gly Met Gly \2U His Val Gly 
1 ^ 5 10 1^' 

Ala Ala Leu Gly Ala Leu Trp Phe Cys Leu Thr CAy Ala Leu Glu 

2 0 2 3 3 0 

v-.il 'Uln Va; Pro Glu Asp Prr. Va ] Val Ala Leu Val Gly Thr Asp 

3 5 iv ^3 3 

Ala ^^^hr Leu Gvs Gvs Ser Phe Ser Pro Glu Pro Gly Phe Ser Leu 
3 0 f:'0 

Ala (^In Leu Asn leu lie Trp Gin Leu Ihr Asp Thr Lys Gin Leu 
us 7 0 7 3 

:/al His Ser Phe Ala Glu Gly Gin Asp Gl r. Gly 3er Ala Tyr Ala 
RO P3 OCi 

Asn Arg Thr Ala L*:Ui Phe Pro Asp Leu Leu Ala Gin Gly Asn Ala 
■ iS lijO ]03 

Ser Leu Arg Leu Gin Arg Val Arc Val Ala Asp Glu Gly Ser F he 
110 113 3 20 

Thr Gys Phe Val Ser He Arq Asp Phe Gly Ser Ala Ala Val Ser 
123 130 135 

Leu Gin Val Ala Ala Pro Tyr Ser Lys Fro Ser Met Thr Leu Glu 
140 1^5 150 

Pro Asn Lys Asp Leu Arg Pro (^y Asp Thr Val Thr He Thr Gys 
155 ItO 165 

Ser Ser Tyr Gin Gly Tyr Pro Glu Ala Glu Val Phe Trp Gin Asp 
170 175 130 

Gly Gin Gly Val Pro Leu Thr Gly Asn Val Thr Thr Ser Gin Met 
185 190 193 

Ala Asn Glu Gin i^ly Leu Phe Asp Val His Ser Val Leu Arg Val 
.:.Oli 2u3 210 

Val Leu Gly Ala Asn Gly Thr Tyr Ser i::ys Leu Val Arg Asn Pro 
215 220 H5 



/a] Leu Gin Gin Asp Ala His Xaa Ser Val Thr He Thr Gly Gin 

23C :^35 240 

Met Thr Fhc? Pro Pro Glu Ala Leu Trp Val Thr Val Gly Leu 

24.: 250 2bb 

Am- Val Gvs Leu lie A] a heu Leu Val 2d.a Leu Ala Fhe Val Cys 

262 :::65 270 

rrp Arq Lys He Lyf: Gin Ser Gys (Al.u Glu Glu Asn Ala Gly Ala 

27 5 2Q0 28 5 



21 u Asp Gin Asp Glv Glu Gly Glu Gly 3er Lys Thr Ala Leu Gin 

,?90 295 300 

l^ro Leu Lys Has -^er Asp Ser Lys Glu Asp Asp Gly Gin Glu He 

:;05 310 315 

Al a 



:! 1 0 : 13 8 
211: 2 4 
212: [ NA 

2i;-2' L.rlificial Sequence 
2 2 (A' 

2; Synthetic oligonucleotide probe 
■ A^iL' ::38 

o^qucacagc tcaacct :at ctgg 24 

2 A I : : 2. 9 

2 1 A- 20 

2 1.2L rilA 

21 A- Artificial Sequence 



Synthetic oligonucleotide probe 



4 0'"' 139 

■7CL itctgtc tgtctcattg 20 
..lii • "40 

II • :aj 

:^ 12 ■ rilA 

:.:I2'- Svrtificial Sequence 



2AAH Synthetic c 1 igonucleotide probe 
;4 00 - 1 10 

qg•^.:a^igta tactgaccac 20 



210 • 111 
21H- 24 



<-2ll> DNA 

■:"21'"'> Artificial Sequence 

■M':-- SyriLhetir igonuc leot i cle probe 
1 ■ Ml 

* ■ r • - i a c ■ : a c] q c q :: t q t a a q \: q a 2 4 
'.\\-- lie 



■■■■■ '\ :: *:. i f i c i a 1 S e qu en c e 

- ■ oyatheti^ o 1 iejonuc 1 e-al i ^rle prabe 

•:ei II": 
•. iv! eiq 1 iga gg^t. ^gtg^^t gtg:;^ 2 4 

C: : : 11 ^ 
e:: 1 4") 

■CM ■■ ■ o:]A 

: i ■■ Ar*:. i t ici a i. Seq jence 

Synthetic d1 igonucleot ide probe 
:;a. I.; 3 

: ; r.'t 3.-.':.:ag acaccaasca gct^gtgcac agtttcaacg aa^g:: 45 

■:.'.] : ■ 14 4 
•:. A J ■ 2 ;; 3 6 

oca;' • d:ia 

■ .:l :'■ ■ Hl'Jiio sap i ens 

•a2. 1 unsure 
vy2„ - loJO, 1673 
■C.A 2 ' unknown base 

AluO.- 114 



i.a:cgtgaccc 


tt gaga a aag 


agttggtggt 


aaatgtgcca 


cgtcttctaa 


50 


g.-iaggg.rgag 


tcctgaactt 


gt ctgaagcc 


c ttgtccgt a 


age 2t tgaac 


100 


tacgtt^-:tta 


aatct atgaa 


gt cgagggac 


ctttcgctgc 


ttttgta ggg 


150 


acttctttcc 


ttgcttcagc 


aacatgaggc 


ttttcttgtg 


gaacgcggtc 


200 


ttga ctctgt 


tcgtcacttc 


t t t gattggg 


gctttgatcc 


ctgaaccaga 


250 


a< r:gaa(;att 


gaa g^ t ctcc 


agaagccatt 


catctgccat 


cgcaag acca 


300 


a<iggagggga 


tt tgatgttg 


g t c c a c t a t g 


aaggctact t 


ag.aa.aaggac 


350 


gqc^. c^ct t at 


tt cactccac 


t cacaaacat 


aairaatggt c 


agcccatttg 


4 00 



(jt 1 1: accct gycalcctqq aciqctctc^ia aggttggqac cagggcttga 450 

aagqaat:gtg tqtaggagag aaqa g :ia ,j j tcatcattcc t ::c t g ::t ctg jC"~: 

()gctat g ::ia ^ a ag.^iacjga avui t: a ;ia a t t ccc:C'?agaa j ataa^ :tgat j 

atttaatat:: g':it ztc -^q a ja 1 1 ;>:;a 3 :i tgga:'caaj:a t ::c :i *: ;^ ;:ia t 60''. 

calta^caiig^ a :i t: ^r^ga r c 1 1 a j t. g -h: 'ja c t ggaaacLcM" t. -la 3 ;^ :i 3 ^ 6b-' 

gtt. 3aag^ar attt.aa^gaa gjag L : t g 3-3 aaa :a;i t :]g t j a :jgt :j j'::ga 3 TTi^; 

tga3agt::at c 3 1 ga t. gc t.. t tgqtg;].3gj3 tattttrg3: a3a53a3atg 

a.3g3caa3g3 t. ;jq':-^ 1 1: a t: a t.. "-t g ::ag 3 aatt::;arat3 L 3a 3 3.-:- :ja t 80^" 

(] 3 :] 1 1. at 3 :] a ^ 3 1 .3C 3 1: t a c ;a.:t 1 1: t aa a t a g ::a t 3 t::ttL::33T3 8b- 

ga :j .^gca 3tcLL t a a 3g a 3ca 1 1; t; ^ar t: ct t 3t 3a3 3 t: gt tat : tct 9 a:: 

t g v 1 1 g 1 1 :: 1 1 1 a 1 1 : t t a t 3 1 3 t 1 1 r : ta^ a t ::c t 3 1 1 1 3 3 a 3 3 3 - 9 "a: 

c^a ::tt ag 3t t::caag*,aac ..aatrtatt:: tgaiaajtt3 ttgg333':]a3 IT"; 

aa 3 I] cti3 at t gt at 1 1 3ai t .3C] 3 3 ;ja :: t cag;}.3caatr ttta3^ttt:: 10': 

3.33g3tatg3 ag^tttgtct t3ctttctc3 cctataastc tsaaatgttg 11 ( 

ca 3'::tgggaa tstaaaacga aatg3ga 3^3 ggttata jca 3aaattag::3 11': 

-c-::3ta^tt -tgct::ccct -tatttta::c aaagttagag gtcaaaattt lla; 

ga33agcctt ttgcastaga ■r.aaag ^cta. g eta:: tt t-.: a t gttaraatga 10: 

aatagtttat gtgtaactgg c*:::tgagtct ctgattgagg a::cagaggaa lO'i 

aatggttgtt g^acctgaat tgttaatgg:: tactgcttta ctaaggagat lOt': 

gtgraatgct gaagttagaa aca aggttaa tagacagg::a tggtggataa I-IC 

tgootgtaat cccagaactt tgggaggctg aggogggcgg atcacotgag 14 5 

gttgggagtt ■::gagaaaagc ctgacaaaca cggagaaaac ctatatataa ISC' 

taaaaataca aagragaccg gcgtggrgat gcgtgc::tgt aatacaagct 1.^-5 

acacaggaag gcrgaggcgg cagaatcaat tgaaccagag gccgaggttg li^C 

cggtaagccg agatcacctn cagcctggac act :tgtatc gaaaaaagaa It.O 

aagaacacgg ttaataccat atnaatatgt atg::attgag acatgatacc IIC 

taggacttaa gctgatgaag '^ttggctcct agtgattjgt ggcctattat 175 

gataaatagg acaaatcatt tatgtgtgag tttatttgta ataaaatgta 18C 



tcaatatgtt ataqatgagg tagaaagtta tatttatatt caatatttac 1850 
ttcttaaggc tagcggaata t:ccLtcctgg 1 1 ct: 1. 1 a a t. g ggtagtctat 1900 
agtatattat aataca;aataa ca t: t.. g t a t ca ta^igataaag tagtaaacca 190-3 



gt'^tacattt taccatttct gtctcatcaa aa.;ictgaa 

tggtggct..ca 1 :^c:ct gt :iat cccagcactt tgggggcc 

tcacttgaga taaggagt:tc aagaacagcc 1. ggccaak" 

tj*:c:tctact a^aaata;:aa aaatta^cca ggcgt;jgt 

ta'itcccagc t a(::t. cggviag gctgaga:^ag gagatttc^ 

agacg.^aggt t;jcagtg;;gc caagiit tv.jtg t^cac:;;jca 

tg.;icajagca a;xactcc:itc t caa aa -a.'iaa aaaaaaga 



j t t a g c t g g g t g 0 0 ') D 

-la ggagggtgga ^iJSO 

it ggtgaaacct: 1 

jg tgcacricct g 0 1 O'J 

:0 t. gaacaj-cggg 0 0 )a 

:t: ccagcct ggg 0 0 0 J 

■ig cagacctaca 0:i')a 



g-:a:.gct:acta LLgaat a:;at acct :it a^::!; g gatt-^t 2 336 

<.:0 1-> 14 5 

<0 1 1 > 211 

-■:;l."> ORT 

< 0 1 :■ Homo sapiens 

<40i:> 145 

lle^ Arg Leu ?ne Lea Trp Asn Ala Val Leu Thr Leu Phe Val Tlir 
] : 10 ]:':■ 

Oer Leu Lie Gly A].:i Leu He Pro Glu Pro G.lu Val Lys He G Lu 



Leu Gin Lys Phe He Gys His Ar^i Lys Thr Lys Gly (Oly 

a 5 10 15 

OiSf:' Leu Met Leu Val His Tyr Glu Gly Tyr Leu Glu Lys Asp Gly 

5fJ 5 5 hO 

Ser Leu Phe His Ser Thr His Lys His Asn Asn Gly Gin Pro He 

t'5 7 0 7 5 

Tr|.:. Phe Thr Leu Gly He Leu Glu Ala Leu Lys Gly Trp Asp Gin 



CLly Leu Lys Gly Met Cys Val Gly G^lu Lys Arg Lys Leu He He 
:15 100 Ina 

Pro Pro Ala Leu Gly Tyr Gly Lys Glu Gly Lys Gly Lys He Pro 



110 



115 



120 



Pro Glu Ser Thr Leu He Phe Asn He Asp Leu Leu Glu He Arg 



12': 



130 



13^ 



Asn Gly Pro Arg Ser His Glu Ser Phe Gin Glu Met Asp Leu Asn 



14 0 



115 



150 



Asp Asp Trp Lys Leu Ser Lys Asp Giu Va.l Lys Ala Tyr Leu Lys 

Ibb 160 165 

l.vs Glu Phe Giu Lys His Gly Ala Val Val Asn Giu Ser His His 

T;0 Mb 180 

A:-:p Aid Leu VOi i Glu Asp lice The As^") Lys CLl u Asp 'Giu Asp ]jys 

lA L 19 0 1 9b 

Asp Gly FLe lie Ser Aia Arq Glu Fhe Thr Tyr Lys His Asp Glu 

200 20b 210 



Hi:- M6 



ANA 

Artificial S-::':juenc 



Svnthetic o 1 i.cjenuc leot ide probe 



;■).! Alb 

:*. t * c::^: t gc 1 1 ca go 'Sa tgacgc 2 6 



IM ■ 1.17 
1 1 - ■ 



■ ID!; 

Lie 
2 1 1 
212 
21 : 



'IIA 

■vrtificial Secjuenc 



;A/nthetic oi igonucieot ide probe 
14 0' 

aaagca ggaggaatga tgagc 2 5 

148 
4 0 

1*1 ]A 

Artificial Secjuence 



. 2 Synthetic oligcinuc leot ide probe 

■\0''- - 148 

■.itggaai:gcg gtcttgactc tgttcgtcac ttctttgatt ggggctttg 49 

.,1'e- 149 

21 A- 2196 

21A- DIIA 

2 1 'v ■ H(">nio s.api ens 



<40e- 149 

aataaagctt ccttaatgtt gtatatgtct ttgaagtaca tccgtgcatt 50 



ttttttta:TC 
c'dccclct. c 

tot t:.tt :cLc 
c c a c c 2t 
i :ict czt 

a 3 j t: :a t ^ 3 

a a a a a 3 :| a g ^ 
ca-aqac jq^c 
ccq3cc-::tq: 
3;^tq3C ::ctq 

caccaaqagt 
■gacqtqtgqq 
ctqqqgqqaq 
qgtggqcaqg 
qgcagtgqct 
■gacagcgctc 
ctgctcccag 
gaaact t gga 
acgqaaagcc 
ggcc<atgt tg 
gttggctcct 



a t; c c a a c Tat 
::g t a gc ac 
r ggc t acc^.c 
trt ggrg-ca 
a r g t. ■:: ■:: ^ a a 
t: ::i c a ■:: a 3 1 j a 
o a a ■:: 3 a o g 
a - - t ja^ :^c: 
ag:a3g-acg 
aggga- tt aa 
3 g J a a 3 3 1 
— -a:: 3:3: 33 
gjtaaratt 3 
agaagctigag 
ggtgaaggca 
a gcc : c-cgt 
cctgctcgar 
tggggoctcc 
gaccoactct 
occtggggag 
gcag jaggca 
ggtagaggag 
t aagagagga 
c-toaggagg 
cccagagcag 
ggggcatgtt 
agggotgcag 
ggccctcgtt 
aatcccttag 



tcctccct tg 
c ■ : g a c: t a a c a 
g -cctg::ct t; 
-oagga-gqa 
I -jqctcl ja :^ 
ac a ::a a a a. a 
gagga ja 
;jga;] -gg^tt 
a- gtigt -ggr 
a act gat ac a 
.:aaL -rgrag 
-a 3^ :] at r. gr. 

aa-gg 
aaca g a t g ac 
a-3aggatga 
gtc-cg — t- 
-ttggtg- g- 
tgaaoo-oag 
cttccata -g 
aggagagaaa 
catgtgaggg 
gggacgatgt 
catggtg^gg 
g-acttgg.— t 
caatcaggct 
aaaiggg a tga 
gcaaaga-gg 
t ccrattgat a 
gact gtggat 



t a a 1 1 t c q 
t c tcagtcta 
ca g(::c t cac g 
gc a I qqagcj: 
qcacgcatg 
qt let c ;:ct g 
tqtta -t -ca 
caaga^cgc^ 
gat; jag a 
I: c a g a a :.: c 
gt aatgg 
ggg- gact 
t. g^g r. c a agt; g 
a tga a gacc g 
tgg-gc-aag 
ctcc-ctctc 
ttcc-gtga- 
acttc gtatc 
agaa acc tgc 
gggctcccac 
tccccagaga 
cacc tgccca 
agggagggct 
ggcacggctg 
ggaggtgacg 
ctgtgcattc 
acatgtgccc 
gtggcctccc 
gaggccagac 



c c c t c a a a t 
t g a a a a t g c .a 
gggct ..::agtc 
c a c a 3 a a t 
cct q a a cat t 
a a c t g g ■ j t t 
gttccg aatg 
tgg a g: tele 
aa ::gt gaagc 
caacgaacac 
a a g a g a ac-ii^a 
gr agg:ng at 
r gv gagga aa 
aggaggaggg 
t a gc g g gtgg 
agacatgtac 
ct -ggacc ac 
taaaaacctg 
cat get at 3g 
at gccagt cc 
gaagggagt g 
gtgcttgcct 
tec at gt get 
tgct cctccc 
atgagt tcct 
cagggcactg 
tggcccagga 
tggggctcct 
tgqaa(gagca 



10 
15 

2 0 



e ^ 

9" 

IM 

10 

11 

11 

1^ 

1:, 

1:^ 

13 

l.:i 

14 

IH 



qctccaggta gggggccaty tttcccaqc^q ^p.]qacc^r;ii'r. /i ri.-\^iqag':v."^' ; ISSC) 

,iqt 1. 1. caaag t':agctgagg ggct; ga c;(jg c] t (jqgqv.-t-.(''.-a t qg tc^aa t.. > ji ■ lb('f; 

.qqttj::^g:: agg-t.-qc- tt-t.:-V;i; : i * — .m. -a— r:: IC'.^'' 

■^aqi:j :^:jcag :: caacfgc gcjg aaalgaqqaq a-.^ \i t a'"a:ica q(]q r. q^.r]- \:: i "/(")') 

jct t tcttt a qggctt ^:lgt qaqaaat v't. ]ii ur^r r t.t^aqt.aq iqt i7',a 

'Ltccac^:tqq cttttgfcta cagacjaqa^u^ rja/ia^v.-'a ^ q a ;j qa...:q q ■ 

at.aaagq^jag grct.tqqaac cta:]a' jqL q>"'':: a a " q a ■ a a.; - jt 'a:'.a.it ■ • l>-:'aj 

: qcq ;]'a':a:ic g c t a'at c lat a c\ ct.^'cc^i.iC a<iv;ta.:^<-.;: ^ a t q^ :a j.i^ m.^ i-^''^' 

;iaqr gacaa t. tgLagg -aaq (;c.ciCCiq\.'.v.]'r ■ .; .i';':.^ ^■•t- at ;i:it.a'.^.a.iq'.^-v ] a'./; ^ 

:'t 1 1 gaaagci craagg:ggq t gqci t t.. a- ''M. -';a +. ("M a 1 1_. t aa ■ aaa.-.;..! ' : 

qqcaaaaccc catctic* act acjric":at ,".i'a;ia a- la t: t .^ra^ ' t a aq''at'aa'aa la'-' a 

■.:qt *g t qc ct C) taati.cc :agc L a L 1. 1 qq',i :j q M. ■.].lqq'.^;K^ javjan 1 ic' i ^I'lh 

gagccaggg aagaaq.iggt tgcagtqaaa t. ^^^qa t agt. g r.i t: r.igt. ^ '';a 2 1 ''q') 

tgcaattcacf cct gggt.qac atagagagac t. oca c t caa aaaaaa zl'-U) 



1 1 

M2. 



1^ 

21' 

pf;: 



! 1 V • Hc-mo sap lens 
MOO:* 1^0 

Met His Arg Asp A:.a Trp Leu Pro Arg Pre Ala Phe Ser Leu Thr 

1 5 10 IS 

I'M^/ Leu Ser Leu Phe Phe Ser Leu Val Pr^i Pro Gly Arg Ser Met 

2 0 2S " " 3 0 

iMu Val Thr Val Pro Ala Thr Leu Asn Val Leu Asn Gly Ser Asp 

va 10 4 5 

/ila Arg Leu Pre- Cys Thr Phe Asn Ser i:ys Tyr Thr Val A.^ n His 

5 'J a 5 60 

Lys Gin Phe Ser L-u Asn Trp Thr Tyr Gin Glu Gys Asn A^n Cys 

h 5 7 M 7 2 

Ser Glu Glu Met Phe Leu Gin Phe Arg Met Lys He lie Asn Leu 

-'■ ti S 2 9 1 J 

; > y s Leu Glu Arg F^.e Gin A s p A r g V a 1 G 1 Phe Ser G 1 y A s n P r o 

■^5 lOq 102 

.;er Lys Tyr Asp' Val Ser Val Met Leu Arg Asn Val Gin Pro Glu 



110 115 12 0 

Asp Glu Gly He Tyr Asn Cys Tyr He Met. Asn Pro Pro Asp Arg 

125 130 135 

iho Arq Glv His Gly Lys He His P^-u Glu Val Leu Met Glu 31u 

I'PJ 115 150 

PrUj Pro Glu Arg A;;;p Ser Thr Val Ala Va] He Val Gly Ala Ger 

155 H)0 ]*V3 

'/il Gly Gly Phe Leu Ala Val Val He P(:;u Val Leu Met Val '^al 

Py.-: Gyr; Val Arg r\ro Lys Lys Glu Gin Lys Leu Ser Thr Asp A:;^p 

UV: TK^ 1 'V3 

Lu.i Lys Thr Glu Ctl u Glu Gly Lys Thr A-;p Gly Glu Gly Asn Pro 

PLO 2 05 PIO 

.3 u) Asf) Gly Ala Lye 
215 

1!H 
5: 4 
Oil A 

Hcimo sapiens 



■ urisure 

PH.: ■ 103, 233 
P]P3 ■ unknown base 

oPU , 

gtt'-jt:at;atg tcctgaagta catccgtgca ttttttttag catccaacca 5p 

tcoroccttg tagttctcgc cccctcaaat sascttctcc cttagcccac 1(.)0 

'::cnaccaaca tctcagtctc tgaaaatgca cagagatgcc tggctacctc 150 

gccotgcott cagcctcacg gggctcagtc tctttttctc tttggtgcca 

ooaggacgga gcatggaggt ccacagtacc tgnccaccct caacgtcctc :L50 

iat'-^gctotg acgcocgoct gccctgcoct t caa ctcctg ctacacagtg 300 

aacoaoaaac agttetccct gaactggact tacoaggagt gcaacaactg 35ij 

otctgaggag atgttcctcc agttccgoat gaagatcatt aacctgaagc 4 00 

pgg<:igoggtt tcaagaccgc gtggagttct caggqaaccc oagcaagtac 4riO 

qatctgtogg tgatgctgag aaacgtgcag ccggaggatg aggggattta 500 
i-aaotgctac atcatgaacc cccc 524 
210> 152 



;;ii> 3 6e 

212:- DMA 
1 3 - ■ Hc>nio sap i. on 3 

220: 

;'/'!:■ i.]ri;^ure 

222:- 3t., 123 

. :2 3: v:r.knov;r. base 

acq(]ag<■^■.lt■ g 3 0 
ttyacqrccg 1 00 
aaaoaqt t. c^t 1 50 
agvgagai.qt t 200 
ggaugcqfjtt 2 30 
gt .vgcit at g ^ng 



■t ;at. ( at g diac.'.:c zcc 3b-^ 



1 ij: 


■ 112i 


1 1 : 




1 2 


■ mh 


] 2 


2.r r: 



i iOLcial Sequence- 



. ■ T: :'■ . ■ 2 \- : 1 1 h e t i c o 1 i g C' n u c .1 o o t i d c p r o b e 
'Km I - 133 

. i(::'::aa<:^eat g gaggtccaca gt ac 24 

2l<j.- 134 

2 1 1 ■ 2 3 

2 12 bllA 

.';].':■ ■ Artificial Sequence 

2 2~' ■ Syntheti:: ol iqc»nucleot ide probe 

• 134 

q'-a'.-gt t t ct cagcatcacc gac 2 3 

2li' -135 
2 11 ■ 30 
2 1.: ■ LUJA 

2 1:-- Artificial Sequence 

.All- Synthetic ol i'gc)nucleot ide probe 
4 0 Cj 1 J 5 



;0(':. \'/. 

* (ri^.-ggqqcl cat. ct --t. 1 1 1 t.ct<A. ttr].]t gcccaccaqcj 
qa(|(;tncaca tacctqccac (.-ct caacqt: c ctcaatqgct 
cct (iccctqc accttcaact ccrujct. a^'-ac aq tgaac^cac: 

y:cr i] a . ; c t <] q a 1 1; t a c a g gag t ( j ( ^ a ci c a a c: t: q c ] c t; c t c] 

■ 'i. 1: ccaq:. t c ccgcatqqaa (ja t Cri 1 1 1 aa cc tgaaagct.. 

* ^ ' \: aqu.i: 'c;: grrgtgi^aaqt t t c t qq.gri .ic^ 'Cc ■jqr\-iri 
• . .j ■ 1 1 g a t . ■.: t g a g a ^ a c q t g c q c q i q q <.x t' g a < j q q ^g 



cgcctgccct g^acctt'::ad ctrctg::ta:: acagtqaac:: acaaacagtt SO 

:?10> 156 
:i 1 • 2630 
J 12 ' DMA 
1 3 > Homo sapi-?ns 

•1 0 '■) ■■ I J 

V g gc ::c gt; :| t ac iicc at ;ggg :: t c :: ace c cc g ?c ctaccgtgtg .)■) 

I g^jv:tg-;r:c :: c gg ^ tg go ::t cc*:gt L -ct t.t gctg::tgc taatgct. get l' lO 

•g'-'igsccca g::g:::tcc:gg c ::g gacg r c a -c-::c-agtg gtgctggtcc 10.'") 

■ ;t-ggt g it 1 1 gggtaa::aaa ctggaag::ca agctggacaa gecgacagtg ;;:iO 
gt-g:acta::c t ■::tgct ^ ::a a gaagac::gaa agcta^ttca caat::cgg::^ 0^') 

■ p.;i':ct'gga 3 ctg ::t g ^t g:: ct gtcat ::a t tga ::tgc:gg a t ga r aa t a -la a 

■ ■:: jg ::: ] g: r 1 3 :: ^a :: 3 aa 3C a tc ..; -a gg g 3a^':agL t t - ::t g 3 1 g g t /O,-) 
■Itgga-gtsa gtg^:cacrgg e^t^ggg^iag 3cct-ct:3C tggag^tear 
gg3.:-ccigo aaaigcagag tgggtt::::a t:t:::caca-- atggtggaga ^1 ) 
gc::ttgtjgg -ggggrta- acaaggggtg aggatgtcag aggggct--o O^n 

at'ga ::tgg : gcc g sg irC'^^c aaatgaaaai: gggc ::c t 3C t t^atggcc^t O'-'f 

.--vregagatg atcjaggaga tgtaacagct gtatgggggc cacgtggtg- h"ri 

tg^gntg -aaa cagt atgggc 3 ac st gcaca agct zt aoet tat gaag :;gg r.'^.i 1 

cagccgaagg catggaagga caagtatatc cggg-cttcg tgtcactggg ^'^^ 

tgcgccctgg gggggcgtgg ccaagaccct gcgcgtcctg gcttcaggag 7:.(i 

acaacaaccg gatcccagtc atcgggcccc tgaagatccg ggagcagcag 80'J 

cggtcageng tctcoaccag ctggctgctg ccctacaact acacarggtc 

ac<::tgagaag gtgttcgtgc agacacccac aatcaactac acactgcggg 9^'.^^ 

actaccgcaa gttcttccag gacatcggct ttgaagargg etggctoatg OOO 

cg(jc:aggaca cagaagggct ggtggaagcc acgatgccac ctggcgtgaa l^'i'O 

gctjgcac-^.gc ctctatggta ctggcgtccc caaaccagac tccttctact 

atgagagctt ccctgaccgt gaccctaaaa tctgctttgg tgacggcgat lIi'^O 

ggtactgtga acf^egaagag tgccctgcag tgccaggcct ggcagagccg 1][.0 

ccaugagcac caagtgttgc tgcaggagct gccaggcagc gagcacati::g 120C 

agatgctdgc caacgccacc accctggcct atctgaaacg tgtgctcctt 1250 



qggccctgac tc:ctgtqcca caggactcct 

ctgttggcct ctcjgggctgt catgqcccac 

ct'^accattc aaggcc(^.:ga gtcttggacr 

aagtgcngt^: tgrt at oct u t ctctgtggc 

gagtc^iac^ac tcaaggg<aca ctggatggca 

actgcttjtga c^tta(;jgact ggctccacag 

gtccc:i<jtcc ctgcctgggg ccatgtgtcc 

catac:.^:(5cc ractgggcca tggccccgca 

actgggctgt gg-c::tgt:a: ccagaggtcc 

ct :::gg:?tqac c z'-it rC'^aca caccagccac 

atgggtagct agagctgo^] gctt-^ctgt 

tgactggctt: "-ggg : 3a j -cza-^-a^-t 

gttgcgrtct r-gtgg^:ta: -aggoactgg 

cctcccttaa asccag^ag: ai:taaag::tc 

acccaagtca cgcaggatgt gttccagg^g 

atattgga caggactgaa gctig ^ctczc 

ccaaggatga gagcaggggt tggag-catg 

g a a a g g g a s t c c a a g g a a g a g c a a a g g c t 

gcacctcttg otaacccaac cat a aaactg 

actagraaca agtgggtcag caaagggctg 

actggccagc acccagatta gtgatgggac 

gacactgaga gagccagggg tcc-ctgagg 

ctgacccagg gtgctccatg ^atctcactg 

cagggctgcc t tcatggcag taggctctaa 

cgagaaaagg gtacagactc tag gtggggt 

tggact gaga tgatct ac za aagggt t tct 

ttgaata::at gcctg^cat^ tgtcta::aat 

tggggctctg agcaggct gt at ::tggatt a 



(^tggctcggc cgtqgacct g ] 300 

(jcgttttgca aag'*:rtgtqa l/.^n 

qt gaiagcat:: c tgc(:atgqgq I'U-i'' 

<ig tq aagaaq qaaqaaa tga 1^1 

agaatgctgc tgatggtqqcj lS('a 
qgtcjgactgg atgqqcactc^ 

acctatt act (^tgggat ttt 1 '-^d'- ' 
qcct;tcctat gagggatqtt: 

:agcr:^atcqq at aa^ggccc I'/da 

igataggaca qcaaat'ijqt a l'-!- 1 

5gat:tagatg gtgga :: agc(-: IHia 

:atgaaggca g(5g3aagaat lr.I.d 

^aacitctaaii: aca-a ^t ::cta l-^aa 

rggataggga atja agatgtq 1-^ 

aaatgatata aaaggatgtg a'.'Mi'i 

ttaaaaatgg gaatgtggrr .^id.". 
g^attatggg saaatatgga 

gctcgaagat taaatg agat a ] .':.;.) 

'zcaccczqcc aaagggtatc 21:00 

aggatgggga taatatcaaa ."at^-O 

tagcaaagaa aattgaatgg .'"•ii):) 
aaaccat agg ggatttatgt i 

tggaagaagg aa tggag a gt ."Mi"(0 

gtgggtgaaa ggaaacagga :-;aO 

taaaaaagaa gaattcagga .":'a")a 

gtgaagctgg attttccatg ;:iaa') 
tgtt::3tgag tgg::accaaa 

tggaaataaa agtaatatgg ^650 



atgctgtaaa aaaaaaaaaa aaaaaaaaaa 2 680 

;":io> 157 

::l l > 4 12 

,\12> PRT 

2 1 3> Homo Sap ien 

.:lO-:)> 157 

Me^:; Gly Lou His :.ru Arg Pro Tyr Arq Val Gly Leu Leu Pro A; p 
1 5 10 15 

Gly Leu Leu Phe Lt.u Leu Leu Leu Leu tlct Leu Leu ALa Asp Pro 
i (' ::b >" 

Ala Leu Pro Ala G.: y Arg His Pi o Pro \^■:l Val Leu Val Pro Giy 

.;() <]■■■ 

Asp Leu Gly Asn ("G. r Leu Glu A] a Lys J.ou Asp Lys Fro Thr V;;.:. 



Val His Tyr Leu i.'y: Ser Lys Lys Thr (Gu Ser Tyr Phe Thr - 

■:rp Leu Asn Leu '"G u Leu Leu L^u Pro V.vl Tie lie Asp Gys Tr}) 
so .-L 

He Asp Asn He Ar^j Leu Val Tyr Asn Irys Thr Ser Arg Ala Thi' 

as l:i(j li^G- 

Gin Phe Pro Asp ■lly Val Asp Val Arg \Gtl Pro Gly Phe Gly Lys 

11'") 115 12'"' 

Thr Phe Ser Leu '."^lu Phe Leu Asp Pro Gor Lys Ser Ser Val G:y 

122 ] G3 1 G, 

Ser Tyr Phe His Thr Met Val Glu Ser Leu Val Gly Trp Gly Tyr 

1 40 1 4 5 15-:' 

Thr Arg Gly Glu Asp Val Arg Gly Ala Pro Tyr Asp Trp Arg Arg 

155 ] 'GJ 12-5 

Ala Pro Asn Glu Asn Gly Pro Tyr Phe Leu Ala Leu Arg Glu M^l 

170 17 5 12 0 

lie Glu Glu Met Tyr Gin Leu Tyr Gly Gly Pro Val Val Leu Val 

18 5 100 102 

Ala His Ser Met Gly Asn Met Tyr Thr Leu Tyr Phe Leu Gin Arg 

200 2 05 21!) 

Gin Pro i^ln Ala Trp Lys Asp Lys Tyr lie Arg Ala Phe Val Ser 

215 2 20 22 5 

Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg Val Leu 

230 235 240 

Ala Ser Gly Asp Asn Asn Arg He Pro Val He Gly Pro Leu Lys 



2 50 



Ilo Ar5 Glu Gin Gin Arg Ser Ala Val ::'er Thr Ser Trp Leu Leu 

.:00 

Fr:) Tyr Asn Tvr Ihr Trp Ser Pro Glu Lys Val Phe Val Gin Tnr 

075 ^^'0 0:'5 

Pr:) Thr He Asn '^yr Thr Leu Arg Asp Tyr /Org Lys Phe Phe Gin 

.>-iO ;.oi5 -00 

Asr. He Glv Phe Glu Asp Gly Trp Leu Met Arg Gin Asp Thr '-Gu 
jnS ^15 

'•■r' Leu Val Glu A: a Thr Met Pro Pro die; Val Gin Leu His 7'ys 
500 ^05 :30 

f.,e-i Tyr Gly Thr -Ti.y Val Pre- Thr Pro As].) Oer Phe Tyr Tyr :'lu 
33 5 MO -lO 

0-:r Ph:e Pro Asp Arg Asp Fr.j Lys He O/s Phe Gly Asp Gly 0.sp 
35 0 3 5^) ''^0 

OG V Thr Val Asn L-ni Lys Ser Ala Leu 'Hn Gys Gin Ala Trp 3Ln 
3o5 3/0 Ai) 

Ser Ai 5 Gin Glu His Gin Val Leu Leu '1 1 n Glu Leu Pro Gly Ser 

3 3 0 38 5 3 00 

(O u Hrs He Glu Met Leu Ala Asn Ala Thr Thr Leu Ala Tyr Leu 
3gS 4 00 4 05 

Lys Arg Val Leu Leu Gly E'ro 

4 10 

HOe 15S 
011;^ 23 
' 012> DriA 

'■013> Artificial Se'-iuence 
< OPOe 

'223- Synthetic oligonucleotide probe 

• 4 00 - 158 

■ -ta'-iggctac acacggqgtg agg 23 

• 2 1 0 - 1 5 9 
''2il> 24 
•G;12- ON A 

e2i3 • Artificial Sequence 
eo; 0 ' 

e.G". 3 ' Synthetic .jHgonucleot ide probe 



100 - 150 

jgtgcegctg cagaaagtag agcg 24 



210:> 160 
2 1 1 4 '3 
:n?:> DMA 

2\2> Artificial Sequencre 

.■:2;;^ Synthetic oligonucleotide probe 

a c 1 1 c c t g (J c c t c c c g a g a t g 4 5 



g(-^( "C'c^aaa t g aaaacggg<;:i^ 



.21 io l^)! 

.Ml:: 

2i:;> :)i^A 

1 .: Homo sapiens 
lOiio 161 

■::g.:i.;:cgcgtg ggcgga-gcg tggggcggcg gcagcggcgg 

:i-.:i-:iagagog gggcctacgg cgcgg^-'-aag g'^ggg':^gg<:^r 

■jc.:r<:rcgc-tc ctgacg-agc cgcaggtggr ggogcgcgcc 

tc-*:cgcc-- gatcgtgtto tcctgcatct arggtgaggg 

:jc.o:'acgagt ctaagcagat gtactgcgrg tt-aaccgca 

■::t<::.:cgc-:at ggcagtgcca tcggggtgct ggccttcctg 

r:ct."cttggt ggtcg.acgog tatttcrccc agatcagcaa 

■::g.-.:-:a ^tacc tggtcattgg tgacctgctc ttct^ag:tc 

.::ct'::i:ggttt gttggtttct gcttcctcac caaccagtgg 

acccgaagga cgtgctggtg ggggccgact ctgtgagggc 

ttoagcttct tttccatctt ctcctggggt gtgctggcct 

ccagcgctac aaggctggcg tggacgaott catccagaat 

ccaotccgga ccccaacact gcctacgccc cctacccagg 

gac aact acc a~-^^z3iq'Z'Za-zz cttcacccag a ac gcggaga 

ctac-agc:g occcctgtgt actgagtggc ggttag-gtg 

cagagagggc ^ctcccctct gccotggact ttcccatcag 

ctgocag-::c ctctctttca cctgttocat cct gt gcagc 

ctaaggagcc t-atagcctg gcgggggctg gcagag-cac 

cctgtg^c::a gagggcttca gtcagccgct cactcct::ca 

aggaaagggt ttttagctag tgtttttcct cgcttttaat 



cgacggcgac 
^-<-t^oqa.-ct 
g-g::gcttgg 
ct aca^-jcaat 
acgaggatgc 
goctcggcct 
cgccacrgac 
^ctggacctt 
gcagtcacca 
agccatcacc 
ccctggccta 
t acgttgacc 
tgoat ctgtg 
ccaccgaggg 
ggaaggggga 
cctcctggaa 
tgacacacag 
■^i zzccaa gtg 
gg g ::act tr t 
gacctca gc 



5 2 

] 2 0 

1 2 2 

2 C' C' 
2 2 '3 
:■' ij 0 



2 2 !") 



1 OOO 



c qc ctgcag 


t gqctaga ag 


cca ^caggtg 


cccat gt get 


a ^tgacaagt 


1 D 


c] c: c t c a g c t: t 


ccccccggcc 


cgggtcaggc 


cgtgggagcc 


q c^ t a 1 1 a t c t 


1 1 oo 


(' ] ' J t: t ■:. c" t g 


c caaagac tc 


gtgggggcca 


t c a a (.^ c t g c 


C'^t gtgcagc 


11 [■■) 


y] (j a g c c q g a c 


c a g g c t c 1 1: g 


t gt cc t c act 


cag 1 1 g ;:t 


tccccttg tgc 


1. ':■") 


(..;(.; Ji: t: gt;..: tgt 


atq.a tctg gg 


ggc(::a ::cacc 


ctgt gccg-gt 


cj g c t c g g g 


1 . ' ■■") 


';.;t gcc t '"ccg 


t :jgt:gt jagg 


gcggggctgg 


tgct '".^at g>;c 


acttcct cct 




I g J t: c (.: a c c 


C';:tggca-gca 


gggaagggct 


t tgc ::tgaca 


acacc cagct 




t; t". :i t". ("J t :i a a t 


at.tct goagt 


t g 1 1 a c: 1 1 a g 


gaa(g :ctggg 


gagggcaggg 




qt']ccc ::at g 


g(::t cccagtac 


t ctgtctgt g 


ccgagt gt at 


t a t a a a a c q 




tggggg .:i gat 


gc'ccggcctg 


ggat g ctgt t 


t ggagacg ga 


at aaatc^t 1 1 


If 0 0 


t. ctca L t;. caa 


aci 1512 











<:01i)> b)2 

<.:ll> 20-3 

<-.:lO> P!<T 

<.:13:^-' 11 jino sa^:iens 

<';oo> io2 

Met Gla Ser Gly Ala Tyi^ Gly Ala Ala Lys Ala Gly Gly Ser E h- 
^ f> 10 1 

I:3p Lea Arg Arg Phe Leu Thr Gin Pro Gin Val Val Ala Arg Al 



v'al i:y;-; Leu Val Phe Ala Leu He Val Phe Ser Cys He Tyr Gly 

35 -iO .3S 

Glu Gly Tyr Ser Asn Ala His Glu Ser Lys Gin Met Tyr Cys Val 

50 5S 60 

Fhe Asn Arg Asn Glu Asp Ala Cys Arg Tyr Gly Ser Ala He Glv 

65 7() 7 3 

Val Leu Ala Phe Leu Ala Ser Ala Phe Fhre Leu Val Val Asp Ala 

8 0 8 b :)■) 

Tyr Phe Pro Gin He Ser Asn Ala Thr Asp Arg Lys Tyr Leu Val 

95 100 10^. 

He Gly Asp Leu Leu Phe Ser Ala Leu Trp Thr Phe Leu Trp Ph- 

110 HL ijo 

Val i.;iy Phe Cys Phe Leu Thr Asn Gin Trp Ala Val Thr Asn Pr;j 

125 130 l-.s 

Lys Asp Val Leu Val Gly Ala Asp Ser Val Arg Ala Ala He Tnr 

140 145 ILO 



Fho Ser Fhe Fhe Ser lie Phe Ser Trp Gly Vai Leu Ala Ser Leu 



155 



160 



165 



Ala Tyr (FLn Arg Tyr Lys Ala Gly Val Asp. Asp Phe He Gin Asr 



170 



17^ 



180 



'/r V il Asp Pro Tlii' Pi o Asp Pro Asn Thi' Ala Tyr Ala Ser Tyr 



1 < 5 



190 



195 



^ro GLy Ala Ser V.^l Asp Asn Tyr Gin (^In Pro Pro Phe Thr Gin 



OjO 



2 0.^ 



210 



Asn a; i Glu Thr Thr Glu Gly Tyr G].n Pro Pro Pro Val Tyr 
2 15 2 2 iJ 

2AV- :. 1)3 



12 ' n[]A 

1- -S ' /u't 1 f i ci al S^rquenoe 



■ S-.'nthotis ol.rgonuoleot ide prc>be 
;0o • : i)3 

• ] \- crrcqc cttgatcgtg ttct 24 
2;s' • li:.4 

211 ■ ;:'") 
2 1.. ■ nuA 

2 i2-. • Arriflcial ii'lequenoe 
S 2 ( ■ • 

Syntheti:: oligonu :leot ide probe 
I'js - ]k^4 

■jn-.Tt^a .:.t..gag cggcggttag 20 

210> :^.b 
7 11 • 23 
21. ^ niA 

21 J • Artificial Sequence 



22 ■ • Synthetic oligonucleotide probe 
■;Oi:i • 165 

■.rrgaangtga tggctgccct cac 2 3 
ill'- 166 
212:- rUA 

2 IS:- Artificial Sequence 
221'; 

22S:' Synthetic oligonucleotide probe 



1 6 6 



cc.xj^^'iqqct catg-ggaaay tec 2': 
■21 0> 167 



■:212:> DNA 

^-12 ' Artificial Sequence 



: C.) : 



: 2 2 '3 S y n t h c t i c o .1 i :j 3 n u c J. e e") t i d e p robe 
10!!. i.,7 

>^jar?qa(Uct aagc^g-^tqt actg:^gtqtt caaccg^aac 

'210:-'^ l'^8 
'211 :> 3 113 
-..21 2 > OiJA 

■ 2 1 3> Hririio s apiens 
-IDOc lt.8 

q ;:ig^^c■icct a ::c rt gc t ::g agg c :.7a :]gcc t:]cagg^cct 
a:;jggt. :^atca gtgagcagaa ggatgcccgt gg-c:jagg-c 
c t c] g c g g g c <a jq^-^-jazqqa g g t g 3 1 g g - g a g g a a ;^ :: g g a 
a::gttca3gg cctgtg^gga ^tccsagaga aaagcccggg 
c::tggcgccc ctgtittgtgc rgctggc^ct gcccgtgctg 
g :j:jt g ::cact ctggtatttc ctagggtaca sggcggaggt 
c^^ggtgtact caggcagtct gcgtgtact:: aacc3::cact 
t::ttacc::gc cgggaatcta g::gcctcccg cagrgaaacc 
a^gaagatgct caaggagctc atcaccagoa cccgcctggg 
aactccagct ccgtctattc ct t tggggag ggacccctca 
ctggttcatt ctccaaatcc ccgagcaccg ccggctgatg 
a'ggcggtgca ggcactgctg gtggaggagc tgctgtccac 
t'::ggctg::cg tcccctacag ggccgagtac gasgtggacc 
a'gtgatcctg gaagccagtg tgaaagacat agctgcattg 
t'J'^'J^tgtta ccgctacagc tacgtggg^c agggccaggt 
aaggggcctg accacctggc crccagct^gc ctgtggcacc 
caaggacctc atgctcaaac tccggctgga gtggacgctg 
gggaccgact ggccatgtat gacgtggccg ggcccctgga 
atcacctcgg tgtacggctg cagccgccag gagcccgtgg 



gaqqatgact So 



cat cggc'.::ag 
c c c c a g g t g g 
gccagagggg 
gcta-ctccg 
gctt-ggcgg 
gatggtcagc 
t ctcccagga 
gccasagccc 
aact ta ctac 
cctgcttctt 
ctgagccccg 
agtcaacago 
ccgagggcct 
aat t ccacgc 
cctccgg^tg 
tgcagggccc 
gcagagtgcc 
gaagaggctc 
tggaggt tct 



1(1(1 

4 50 
o 0 0 

5 5 il 

6 0 0 

■/oo 

b ;1 
b 0 (j 
b b '"I 

'<iil 



r;at cTjvjg qccat^vitgq .-qgt ^'-j t c:t; - j 'jaaaaagq-jc ctgcacagct lOOC 

. i ■ - + a i a c c ^:• 1 1 c q t' (] c t c I c c q t q cage CQqt q q t c 1 1.. c c a a n c c t q t 1 0 0 

a a t ■■ri ■ 1 - c ^ q n c q ■ ■ t q q a ^ ^ a a q q t ' ' ' j a a t ' ■ c a a ' ] q c a t: < ^ 1 a q 1 1 0 T) 

. ' a c axa.^ q I. a c 1. 1.. t: c c a q c t .icta^^l rg c a c i i a a c c c a c t q c t a c t q c 1 ^ 5 (i 

rvi-^jqi. qr.,'ctat ctq q.iCta:.u-'qqcV t_qq,-,-,;:tctaj g 1 1. 1 qa^: q^a: KMJO 

r ,:t :jc,i..a ga qqagga^igaa a t.. a taja 1 1 1. ccqtqi-ajcca aqqqacaqt.q l^l'A) 

i ] n r a a t" a a g ci a c a q ^ i a q g<- t- (j t g ta 5 q c 1 1: q c ( ? a t. c c I q c a q e: c t a c q 13 0 0 

■ -J q.-iq^;Kit ai.a;cqta]q t q- a::aaqqoC'j qqatcaccal ca.irttcaac laOO 

V' - a aiq.it. ct: ■■^-c-.cacc -^g -y ^ccn- :tgtg cqqqtqcact atqqcttqia 1 4 (m) 

: ' : . 1 r ^ c ;i a t. a g a c : la Ma": c a a t q a a l; a q 1 1. c c *: a 0 q 1 1 ( t. q t: a a t q q a c 1 4 ' a t 

^ . a 1 ( ; t q t . a c c t: q t: - 1 q ta:^ a t q g g q t ( a.i a g q a (.: gc( : c c a a eg g c: c: t g g a t 1 ' ) ( ) ' 1 

a ■ 1 c J ci q a .1 a c t q < q : 1 1. g c a g a q c c a c a 1 1 c c a q t. g c a a a q a q ..j c a g c a c: 1 !) 'a 1 

t a a t ( ^ t: a a a t g a c: a ci a g g t; c: t g la; a t g g g c a q c c t g a t. t t c I c a a c g 10 0 ; 

qr^aac(]atga aga^caglgc caggaagggg tg:catajtgg gcHcatt^acc lO'ai 

l.t ccaqt gtg aggaccggag ctgcgtgaag a a gcccr^acc cgcagtgtga 17 iji; 

tgqqcqqccc qactgcaggg acggctcgga tgEiggagcac i:g*,gac:gcg 175- 

qactccaggg ccc:tccagc .^gcaa^.gttg gt ^gagctgt g-cctccgsg IMOO 

qgtqagtggc catggcaggc cagcc^ccag gttcggggtc gacacatctg 1 H 'q-i 

tgggggggcc ctcatcgctg accgct.gggt gataacagct gcccactg-t l?')'.' 

tccaggagga cagcatggca tccacggtgc tgtggaocgt gttcctgggc l';^':-'i 

aaggtgtggo agaactcgag ctggcctgga gajgtgtcct tcaaggtgag 2^':'':-^ 

c c g c c t g c t c c t g c a c c c g t a - c a g a a g a g g a c a g c a t g a c t a c g a ■:: g P. 0 ^. n 

tggcgctg-t: gcag-^cgac aacccggtg^ tgcg-taggc cgc-gtgcgc OliMi 

cccgtctgac tgcccgcg:^ -"zzccacttc ttcgag:cag gc^tgcactg 0 10:i 

ctggattacg ggctgggg-g actrgagcg^i gggagg--cc atcagcaacg OOO-i 

rt ctgcag aa agtg ^atgt g -ag l tgatcc ca ^aggaact gtgca gcgag 0^: Oa 

gcctatagat accaggtgac j-^3::g3atg ctgt;tg:;:g g::lac:gcaa .:300 

qqqcaaqaag gatg::ctgtc agggtgacta aggtggt^cg ctgqtqtgca 2350 



'"iqq';'actcag tqgccgctqg ttcctggcgg ggctggtcag ctggggcotg 2V"^0 

ggctqtggcc gqcctaacta cttcggcgtc ta-acccgca tcacaQ;jtgt J-rO 

gatcagctgg aticcaqcaag tggtgacctg aggacK:i:gcc cccctq-.:3aa .I'v'-O 

q^^:igqqccca cctcct ggac tcagagagcc cagqcK:aact gccaaqcigg q')'.0 

qqq^iCc;agta ttctgacggg gggtggggga qagacjcaggc cctgtggtigg .qjuO 

--iqqaugtgg catcttgtct cgtccctgat gtct.gctcca gtgatggq^g q.)-q 

qacjgatgqag aagtgccagc agctgggggt caaciacgtcc cctgagcja-c :.'Ji':~) 

^/aggcccaca cccaqccctt ctgcctccca attctctct c ct ccgt: cccc ..7':.i') 

tt.cctccact gctgcctaat gcaaggcagt ggct c-agcag caagaataqct ./-(.a 

qqtt(::tacat cccgaggagt gtctgaggtg cgccccactc tgtacaqcKjg .[-^t.^'^ 

■:n:qi.tT:ggg(: agccttqcct. ccagagagca gat.tccagct t cqgaagccc q -Ca 

ct:qgtctaac ttgggatctg ggaatagaag gtgctcccat cggaggqoac C'-'Sm 

actcagagcc ctggagactg ccaggl:gggc ctgctgccac tglaagcc/aa /^CO^' 

aagqtgggga agtcctqact ccagggtcct tgccccaccc ctgcct.K'ca 301^') 

-ct.-jggacct cacagc-cag accctcactg ggaggtgagc tcagct(7ccc aIC""J 

r.t^:qga-3it:aa agctgc-tga tcaaaaaaaa aaaaaaaaaa aaa 31^: 

<.:1();- 169 
<.:ll;- 8ii2 
<:.l2q PRT 

<r 1 3q Homo sapiens 
<;400q lo9 

::et Pro Val Ala Glu Ala Pro Gin Val Ala Gly Gly Gin Gly Asp 
' 5 10 1^, 

Gly Gly Asp Gly Gjq: Glu Ala Glu Pro Glu Gly M^t Ph^ Lys ALa 
^0 25 30 

Gys Glu Asp Ser Lys Arg Lys Ala Arg Gly Tyr Leu Arg Lau Val 
35 .10 .jr 

I-ro Leu Phe Val Leu Leu Ala Leu Leu Val Leu Ala Ser Ala Gly 
^■0 ^5 on 

Val Leu Leu Trp Tyr Phe Leu Gly Tyr Lys Ala Glu Val Met Val 
65 70 75 

Ser Gin Val Tyr Ser Gly Ser Leu Arg Val Leu Asn Arg His Ph^ 

80 65 .,0 

Ser Gin Asp Leu Thr Arg Arg Glu Ser Ser Ala Phe Arg Ser i^u 



95 K'O 

Thr yUa Lys Ma Glr. Lys Met Leu Lvs Gl.u Leu He Thr Ser Thr 

US 1.^0 

Arq Lou Gi y TLr Tvi' Tvr Asn Ser Ser Ser Val Tyr Ser PLe G .y 
IM, ^ 1:^0 1 ^5 

CM,. Cly Pro Leu Tar Gvs Phe Phe Trp luie Tie Leu Gin lie Pt^e 

Glu His Arq Arq I.-u Met Leu Ser Fro G:Lu Val Val Gin Ala I-u 
" 1-^ 

L.-U Val Glu Glu J -e 1 Leu Ser Thr Val A'ui Ser Ser Ala Ala Val 
1 .) ISt ].'^'- 

\^r-c- Tyr Aiq Ala C-lu Tyr Glu Val Asp I :■-) Glu Gly Leu Val I 

: iu> ^ : ^ 

Pou fUu Ala Scr Lys Asp lie Ala /-,:. a Leu Asn Ser Thr Leu 

;uu "■ ; 

Gly rys Tyr Arq Tyr Ser Tyr Val Gly (-.ri Gly Gin Val Leu /.r^j 



Leu Lys Gly Pro Asp His Leu Ala Ser Ser Cys Leu Trp His Leu 
Pi'-' --^^ 

Gin Giv Pro L^'s Ast> Leu Met Leu Lys Leu Arq Leu GLu Trp Thr 
^ y.L^ S:0 :-5^> 

Leu Ala Glu Cvs An:^ A-p Arq Leu Ala !--t Tyr Asp Val Ala i'Uy 

.:GP 

Pro Leu Glu Lys Arq Leu lie Thr Ser -.'al Tyr Giy Cys Ser Arg 

.:7^ :e.o :85 

Gin Glu Pro Val Val Giu Val Leu ALa Ser Gly Ala He Met ALa 
290 '-00 

Val Val Trp Lvs Lvs Gly Leu His Ser Tyr Tyr Asp Pro Phe Val 
505 

Leu Ser Val Gin Tro Val Val Phe Gin Ala Cys Glu Val Asn Leu 

'^-"^ "-''^ 

Thr L^u Asp Asn Arg Leu Asp Ser Gin Gly Val Leu Ser Thr Fro 
.,.5 MO ^-15 

Tyr Phe Pro Ser T'/r Tyr Ser Pro Gin Thr His Cys Ser Trp His 
v,o --''S -'^^O 

Leu Thr Val Pro Ser Leu Asp Tvr Gly Leu Ala Leu Trp Phe Asp 
■■65 370 375 

Ala Tyr Ala Leu Arg Arg Gin Lys Tyr Asp Leu Pro Cys Thr Gin 



3 8 0 3Sb 3 ^ "I 

Gly Gin Trp Thr I I- Gin Asn Arg Arg Leu Cys G.ly Leu Arg I 

3^G. A')-') 4 0-. 

T.pu Gin Pro Tyr Al ! Glu Ar:i Fro Vil Val A.] a Thr Ala G : 

4 1 1 4 15 4G 

11^ Thr lie Asn Ph- Thr Ser Gin lb? Ser Leu Thr Gly Pro G i / 
4G-> 4 'i') ^ 1 -e 

Arg Val His Tyr Gly Leu Tyr Asn : Pn Ser Asp Pre Cys Pr- 
4 4'i n-) ki- 

GLy Giu Phe Leu '^ye Ser Val Asn Gly :.eu Cys Val Pr<:. Ala Cyr 
L)'. 130 hP 

Asp rply Val Lys A ^p Cys Pro Asn Ply ;..-?u Asp Glu Ar<:f Asn A/;- 
l''^ p'e. 

V.:n Cys Arg Ala Air the Gin Pys lyt; ^lu Asp Ser Th.:' Cys LI.*' 
13' 1 A! ]•):, 

Ser Pel] Pro Lys '/a.. Gy:^; Asp 31y Gin iA^o Asp Cys Leu Asn Gly 
POii 'i - I 

Ser Asp Glu Glu G!.rt Cys Gin GLu Gly '/ i.i Pro Cys Gly Thr Phe 



Thr Phe Gin Cys Ll.u Asp Arg Ger Cys '/-i.: Lys Lys Pro Asn Pro 
'YM'i 5 3' ')4P 

Gin Cys Asp Gly .era Pro Asp Cys Arci /^sp Gly Sor Asp Glu GJ.u 



His Cys Asp Cys rPly Leu i31n Gly Prci S-r Ser Arg He Val '31 y 

5 GO 5G:- 57 0 

Gly Ala Val Ser Ser Glu Gly i31u Trp ?::o Trp GLn Ala Ser Leu 

5 75 53 0 5e:5 

Gin Val Arg Gly hrq His lie 'Ays Giy Gly Ala Leu He Ala Asp 

5 Hi) 5 05 GOO 

Arg Trp Val 11^;' Thr Ala Ala His i.:ys Pn- Gin G: u Asp Ser Met 

''3 5 P]0 PH, 

Ala Ser Thr Val Lh^u Trp Thr VaJ Phe Leu GLy Lys Vai Trp CJln 

^3 0 ,-,2:. ,yyo 

Asn Ser Arg Trf:- Pro Gly Giu VaJ Ser Phe Lys Vai Ser Arg Leu 

03 5 e4 0 G4 5 

Leu Leu His Pro Tyr His (51u Giu Asp Ser His Asp Tyr Asp Vai 

oeO t:i-5 GOO 



Ala Leu Leu Gin Leu Asp His Prc^ Val Vai Arg Ser Ala Ala Vai 



6 65 67 -J 67 5 

Arg Pro Val Cys :..eu Pro Ala Arq Ser Hi;:; Phe Fhe Glu Pro Gly 
6S'.^ 68 7 6 90 

:oM.] His ^'^y- Pro IL- Thr Gly Trp Gly Al.^^ Peu Arq Glu Gly GLy 

6 37 7 07 /7 5 

Or J He Go J- Asn AL-i Pea Gin Lys Vol A^;p v'al Gin Peu lie Pro 

7 P I 717 /.:0 

Gin Asp Oou oys Gor Glu Ala Tyr Arq Tyr 7In Vol Thr Pro Ayq 
12 7 70 ' G:* 

Ge^ Poo Oys Ala ■ 1 L y Tyr Arg Pyo Gly Pyo Lys Asp Ala Cys ]\n 
7 P' 7 4:. '70 

Gly Asp Gor 71 y vl 1 y Pro Peu Val Cys Py.^; Ala Peu Ger Gly /wq 
7'5':. 7 67 

:Gy:.^ Pno Oou Ala Gl'/ Peu Val Gor Trp Gly Leu Gly Gys 7J y Arq 
77 ■ 7 'A. '-,n 

?r-j Asn Tyr ?ho 'Uy Val Tyr Thr Arq 17o Thr Gly Val He G-r 

7 3'; 7 90 )5 

I'rp He Gin Gin Val Val IGhr 
3 0" 

7 1 'J • 170 
711 • 132 7 

7 1.;; • DNA 

.J 1 ■ Homo sapi ens 
■;00 • 170 

■}C3--'cz'dj-jq oraqtqq:icq atcoagaaca qgaggotgtg tggattgago 50 

atoocgoagc cctaogooga gaggaPcooo gtggtgg-oa cggccgggat lOfi 

oao'-atoaao ttoaaotocc agatctccct oaocgggooc ggtgtgoggg loP 

t goaotatgg i::ttgtaoaac ^aqt:gga::o octgccctgg agagttcctc POO 

tgrtotgt. ga atggaotctg tgto::otgoo tgtgatgggg tcaaggaotg 7.50 

ocO'Saao.<agc istggaogaga gaaaotgogt ttgoa^agoc acattcaagt slh"! 

qcaaagagga cagcacatgc atctoactgc coaaggtctg tgatgggcag GGn 

octgattgtc tcaaoggcag cgatgaagaq cagtgocagg aaggggtgoo inn 

=:ipgr ggga.ea ttcaoctt cc agtgtgagga coggagctgc gtgaagaagc J 50 

ccaaoocgca gtgtgatggg cggcccgaot g<:agc^gaogg ctcggatgag 5 C'li 

gagcaotgtg actgtggoct ccagggoocc tooagccgoa ttgttggtgg 550 



aq''i. qtgtcc tccgagqgtg agtggccatq gcaggccagc ctccagqttc G30 

gqggtcgacd catctgtggg ggggccct. ca tcgctgaccg ctggqtqata 650 

<.ir\i(]cl '}ccc actgcttcca gqag:]a(::agc atggcctcca cggtgctgtg 700 

tj :ir^'.;gt ;jt t c ctgggcaagg t. g t g;|c:'aqaa ctcgcgctgg cctggagagg 750 

t ■ J t . t . ■ a ci q g t g a g c g c t g c t c c t . q c a c c c g t a c c a c q a a ( j <:i g g a c S 1 0 [) 

'i j^- "^■ i 1 . :^ a c t: < :i c g a c g t g g c g c t g 1 q c a g I c g a c c a c c c g g t g (j t: g eg 8 5 0 

<■ ' ': c j g c : g c c g t; g c g c c c c g t c: t g c t g o c g c g c g c t c c c a c 1 1 c 1 1: e g 9 0 0 

agc:.:rcncct gcactgctgg a 1 1 a '.:ggg ct. ggggcgcatt gcgcgagggc 95Ci 

qgc'::cc3tca gcaacgetct ;]cagaaagtg aatgtgcagt tgatcccaca lOCiQ 

g ;^a -ct. jtgc agcgaggcct atcgctacca ggtgacg::ca cgcatgctgt 105 D 

a ' ■. g - c 'J J c: t a c g c a a cj g g a a :^ a a g g a t g :^ c I g t c a g g g t g a c t; c a g g t: 1 1 [ ) 0 

ggta:cg:tgg tgtqca^gga ;a at (::aglggc -gctggttcc tggcggggct 1150 

gjt:ag::Lgg ggcc t g :j ::]ct Jt:]qccqqcc i.: aact act: t: c ggcgtcLaca 1200 

■:: :^ :]C3t:aac aggtgtgatc sgctggatcc agcaagtggt gacctgagga 1250 

aergc -cacc tgcaaagcag g5a::cacctc ctggactcag agagcccagg 1300 

griiCigcca agcaggggga aa':;ft at 1327 

c2 ■'■) • I 'I 
;.;:.!.- 2 1 
;2 12 • :X]A 

/u;tificial Sequence 



:22:") • 

:22 5 ^ Synthetic oligonuc Le^jt ide probe 

Ml.)'.' - :2'1 

t/^ ■icagi":tgc ccactgcttc cagvi 2 4 

2 1 '": • : '■' 2 

• diia 

2 15^ 2\-rtificial Sequence 



2!2.'v Synthetic oligonuciect ide probe 

Mog:- y-'2 

t a<r. ct-;(:jca gtgcaggccg gg 22 

yuiv- :"3 
;2i:i:- !■() 
:212:- L^NA 



Arti.ficial Sequence 

::( ;■ 

S y n t; h e t i c o 1 i q o n u r. 1 e o t... i. ci f i " r ^ b e 
V 3 

<it.(Kicct oca cggtc|ct(itg gaccytqttc (■:tqggcaaqg tgtggcagaa 50 

.:■()> rai 
.M l > 2b 

::\:\ ' diia 

Art,ificia] Sequencer 



,:;'.va Svnthetic ol i qonuc.1 eot ide f^robe 
.ill.-,;- 1' .1 

*: q' :( :t ai (^(::a ctgacjgaqgc acjaaq 2b 



r 



i f i ci a 1 Se^ :iuenc(:? 



■.a S;/nthetic el i jonucleot i(ie prc;be 

■;^"A- i"5 

1 I'-Teaggqac acagagteea ttcac 25 
;^le:- 



d: ] a 

Art i ficial Sequence 



'222- ' Svnthetic ol 1 g-onuc 1 eot i -ie probe 
lOij:' 17 6 

agtatg.vttt gccgtgcacc cagggccagt ggacgatcca gaacaggagg 50 

:::i:iA V'l 

.2l\ - 1510 
:.!lq ■ DllA 

1 ■ H-.unC' sapiens 

:4 00 • 17 7 

qga^ga'.Tggc agatctcgtt ctqgggcaag ccgttgacac tcgctccctg 50 

cca.:cgcccg ggctccgtgc cgccaagttt tcattttcca ccttctctgc 100 

■z^,C'Zaql.cc.'Z ccagcccctg gccgagagaa gggtcttacc ggccgggatt 150 

gctigaiaca ccaagaggtg gtttttgttt tttaaaactt ctgtttcttg 200 

gga'jggjgtg tggcggggca ggatgagcaa ctccgttcct ctgctctgtt 250 



t ctggagcct ctgctattgc tttgctgcgg 

cca gaggcac ggctggaaga t aagct crac 

t. g a T g t c a :i a c c a t c t g t g a g g t; 1. 1 a a c c \: 

:Kjc :itga agg atgctacctc tccgtcggcc 

t g 3 g 1 1 1 ■ : a a c a t g a c a g c: t; a a a a c a 1 1. 1 

gat^a:3a;^gt atct::tgaaa actggctcjca 

:ica::a3ga5a gaaagacgcc aatgt agt. t '-^ 

:jC'::aoc3gc tttacacgga tgcggt caat 

.^ag ::att:g :c aggatgctcg actggctaca 

ic} jq^~iZ-]t c a 1 1 g a t (.: g g c t a c a q c z 

* a*:3C5^gaa acttc:^tgaa aggaacgat:;^ 

L a g a ;j g g c a c a t 1 1 1 g a a g g g g a 

-jg^cgsr jc agattttg^g gatgtcctca 

gg ritga^g :a ttggtattca gatgcctgtg 

aaat:gggg.jt ga-ttccagc caggctgtgg 

aa.-i':t gaara tggaa<::aa"c acagaggtg :^ 

^■:a jtaaa tc::ttgttga ctct::tggtg 

^: g a.:t t:a ■:ag tgcactgact ccaatcgctt 

■■jcti.-jcagaaa ga accgttgt aatagcattg 

aggaa..:aaga ggaacagcaa aatgtaccta 

t:t t.oaga -j^jt aaacttcagt ccctggagtg 

a c>-.:t t.c ttaataccat gctgcagagc 

:ig a-jgtggac agcacaatcc aatcaaatcg 

t:g.-.:at (|t a':.:t aggaaaggga atctttacaa 

■ "lat aaaaaaa aaaaaaaaaa aaaaaaaaaa 

. 1 a < i . "J a a a fi a a 1510 

.;l("i.- ]'?8 

.111:- ai.4 

.:l;.:- prt 

J la: - Hamc' sapiiens 



ggagccccgt acct. tttggt 3 DO 

aaacccaaag ctacacagac 3 'V) 

c a :j c a c c t. c: c: a a g g c d g 1 ' ) ■ ) 

acagccagcc ctta^aagac ISO 

tt^atcattc .ruajga L.("]gac: 5a ] 

caaactcgtg tcagacr^tqc 5''0 

t:jgLtgactg gclcaccctg 6'iO 

aat accaggg tggt aggaca 6m") 

g ^ a :j a a g a c cj a 1 1 1 1 1 c;; t c 7 ) i ) 

t::ggagagca c:gt g :]cc(jgg 7'.() 

ggc::gaatca caggtttgga B-'O 

c 3 a c a a a g a g ~i c t c t c t. c: 8 ■. ( ) 

a'l^ci ::ct: acac gagticcttc 9 0 

ggcaacattg a:aat^taccc 9. (i 

actraa^gat gt^ttgggat l'''(i9 

taaaatgtga g 2 at gag eg a l'a^>9 

aat::aggaaa ag::cgagttt i: ('0 

caa aaagg gg atctgt ctga 1 1 5li 

gctacaatgc caagaaaatg 110!'i 

aaa acccggg caggcatgca l.lMj 

tccatgagga aggcccttaa l.U'C 

agggcacatc ctagcccagg 135r' 

ttgcaaatca gattacactg llC'Ct 

aataaacagt gtggacccct 14^0 

aaaaaaaaaa aaaaaaaaaa 15C'0 



:4 00> 17 8 

M':/t. Ser Asn Ser Vai Fro Le:.j Leu Cys Vi:^^ Trp S-r- Cys Tyr 

1 S lit ir. 

(/ys Fhe Ala Ala 'My Ser Pro Va I Pro Phic^ (.;iy Pr'o f > 1 u GJ y Ar(| 

le.i Glu A^f-^ Lys P>;-i His Ly^^ Pro Pys a Thr ^"^ 1 n Tar Glu V.il 



AO- Pro P(.M" Val At" ] [Hi-^^ A^sn Poii Ara Gtir Poi" P/:' Aap F'ro (..Pla 

J ) F'.; (a' 

li- ?j1u Gly G/s Pej Ser Val Gly :li? :"'--r Gin Pro Peu Glxi 

G P 7 ') 7 7 

a:a:) 7vs S-m" Phe /vsa Met. Tlir Ala Pys GPr [Gie Pa-- 1] r' I ] liia 



V rrp Thi Met G.- Sly lU--^ Plu.^ Gla A-^n Trp 



\7.i 1 Ser" Ala Pea Si a "IPr Ar-.i Gla Pvb .Va."' Ala f-Mi 'S^il 7'al 



17 7 



1 7 (' 



Veil Asp Trp Peu ;\ro Po j Ala Pis Gin Peu Tyr Tar Asp Ala \/al 

A'7. ISO 137 

Asa Asn Thr Arg \'ri. Val Gly His Ser ILe Ala Arq Met Leu Asc^ 

GPi 147 :7-:' 

Try; Leu Gin Glu Pys Asp Asp Phe Ser :Peu 'Sly Asn Val His a';:'\; 

iPP iPG lo:' 

IPe jTy Tyr Ser Pc-a '71y Ala His Val Ala Gly Tyr Ala GTy ;\sri 

r/ii 17 7 ^ " 187 

Phe Val Lys Gly lT\r Val GPy Arg lie Thr Gly Leu Asp Pro Ala 

1S7 no 19: 

Gly Pro Met Phe tPl u i71y Ala Asp He His Lys Arg Leu Ser Pro 

SOa 707 710 

Asp Asp Ala Asp I'hr- Va.; Asp Val Leu fPLs Thr Tyr Thr Arg ;;e:r' 

/. I ' ■ 7 '2. 0 . : 2 7 

Phe Gly Leu Ser lit- Gly He Gin Met Pro Val Gly His He Asp* 

..jf) 737 74 0 

1 1 e^ Tyr Pro Asn I'tly ijly Asp Phe Gin ]^ro Gly Gys Gly Leu Asn 

74 7 7 70 7 77 

Asp Val Leu Gly Ser He Ala Tyr Gly Thr He Thr Glu Val ^7j1 

a 1 ) 7 ^5 7 7 7 0 

Lys Gys Glu His dlu Arq Ala Val His Lr-u Phe Val Asp Ser Leu 

277 780 787 



val 


A o n Gin Asp 


L y s P r 0 


Ser Phe Ala 




Gin 


Cvs 


Thr 








2 ? J 




29S 










:\- n 


A ^ n P h k-^i T ^ / c; 




[ 1 e Cys Leu 


Se r 


("^ \/ q 
y 






P\ s n 






3 0 J 




3 1 J 












r i.D 1 J .J t;.. 1 .1- ^1-. 


("^ ] • ' T\/ r 






F^Le t 


Am 


A .s n 


I J y s 






32 'J 




32 S 










,■ \ ' n 


O I 1 J ^ 1) i i\: I. 


T ■ ' I 0 ' -1 
i ^ J 


r V7Q T '■i r~ I\ rn 
.1. i y 0 i . 1 1. t\ L 


A i ."1 


L7 1 Y 




i' 1 0 


i-^ 1-1 0 






3 3 3 




3 4 0 












A.:n Le j (7 In 


Ser- Lea 


13 la Cys Pro 
















3 2 '3 
















■ 17 ? 
















1 " 1 




















■ I'WA 

■ -'-^ if icial 


3 ^E":iu e n<? 


















1 i enir:: 


l-?otide probe 












■ ) I'l 


■■ n i " "i t -T n ^ 

.LJ I L Jet J ,.'JC1U 

• 1-0 


- -■ - 


a :: 2 3 














• r^'iA 

• Ar-tlfLCial 


3eq J^enc 


e 














■ '■■•'1 h h i-i i r 


1. i g-i-nur: 


loot ide p>robe 












■4 'JO 


• 1 - 0 
















q.:t. 


littacaa cggtt 


cttgc ggcagc 2 6 














• IHI 
















:: 1 1 


4 4 
















1.: 


• L-lIA 
















j I 


■ Artificial 


Sequenc 


e 













300 



31 ' 



330 



34 5 



^■ynthetic ol igc'nucleot ide^ pirobe 



:4i.)':.- 1^:1 

t.t. I jact ':t ct ggtgaatcag gacaagccga gttttgcctt ccag 4 4 

1:2 
11 • 3240 

d:ja 

Hc^mo sapiens 



4 0u.- Id 2 

cggacqcgtg ggcggacgcg tgggcctqgg caagggccgg ggcgccgggc 50 



cga'gc::acct cltcccclcc cccgcttccc 
ac-g :g :tgga ggagtggagc a ;^ca ::ccggc 
::g gca sa^jt t tggcccgaag agga^gtggt 
ga-caggc-a ga-ca;jg;^gc g-tcgcLgcc 
gggog:gccc c:igtgccg-ig a-cc-jgggct 
:^gaa g d gc g g;:gg -g g jc ggag :iaaac:i 
-a:-:g:-c-t a:tcc::gggc tgc:cgccgcc 
5t-::;gHg:a cgggt::g:igc cogggccatg 
:ac:3^ggag cctggg::g-c cggggctccg 
■^cao^gsagc t: :cgg gaC'^c ttccjqcac : 
7ttgg :cacc c^-::ctc::^ :c t ::c t ::ct.. t g g 
icogg itt: at t:r ttcca 3 at c U:.gct:tgt g 
vtagaagtgc agggcacot-f a "-a g a ggr o::^ 
■.rtoc'rotgcc aactgoa :at gjctcatcct 
ticaccatcag gttccagaag ct a :: ac ct gg 
ar:cta-:gct ;;:oc::t :t:-:ca g :c ac t: ga t^: 
.:agcc:tctg ca(gctgcocg gggg'::aacgt 
otgqg.gccag agcac:catg ggccagggct 
gattggctga tgtgccrgca ggaagagttt 
tgtatotgct gt cca'-jc^ict gtgatggggt 
otgatgaagc aggttgcrigc "cagaoccct 
■.:0'.:qt-:':cct coctgocttg oaatgtcacc 
:ttct'.":-:tct cct gg.atata oacaoctagc 
cotqc-jattg gctgctggac ■■:c ::cat gatg 
ttrraca^gccc tggactt'ggg ctttggagat 
c c t g (.7 rg c c c c t g a < ^a g c t c c c g a c t a c t 
gcaat(;qcaa ggctgtcact gtg gaga ::ac 
tcctaccac<a cagttgctrg gag ::aat'g(gt 
ccatgtgcgg g(,?ctat tgct tgccttggga 



t g t g c g c t c c (g c t ^g g c t q g 1 Q ) 
c g g c c: c t: eg g g g (g c t g a c a g 1. ~j ■ ) 
ctcaaacccc ggcaggtggc 2 0') 
tgcgggcggg ctgtagg-ga 2S.) 
t::aggagccg gccc<::gggag 3 ^ ) 
act;:caaagt tggcgaaagg 3-)'» 
t-::c;:cgc;:(:c cagccctggc 4 a:') 
gag-::c-ccct gggg=Hgg-gg 4^)^ 
ccgjgacccc atcgggtaga 5)a 
t^tggacagc ccaggatgct 5S'' 
agg::grtjtg g ;:c t c :ag 6''i ' 
a-jg:^ccczcc agcagt.. g:tc 6'^- 
cnggt .:cggg a .:ag ::cg':ac 7a , 
gggcagcaag gaacagaotg 7-'"t 
cctgtggctc agag;:gc*:ta 8 ■'!:') 
tcactgiigtg agg^acctcc 3'''a 
c accatcacc tacagrtatg 9: 'a 
tcct gatct ctaaagc:aa 9':'"' 
c a g t g a c t g a a c a a ■:: ■:: g a t g 1 j C ! 
tgatgactgt ggcgatggct 105Ci 
cacct ggcct gaccccaaga 1 IOC) 
ttggaggact t eta:: ggggt 1 ■ aC' 
^tcagtatca aacc.::ac agt 17ij'j 
gccgg-ggct ggc -gtg ::gc l. :5 0 
gaagtgcatg tgtatgaagg 1,300 
gcgta gtctc a ::ccacttca 12bO 
tgtct ggcca ggctgttgtg I'lOiJ 
c g t g g :: 1 1 c a a t g c c a c c t a 141-0 
cagaccctgt ggcttaggct 150 0 



ctgqcctggg aqctgqcgaa ggcctagqtg 
c: a g c c t q t g a c g q c t.. cat q g g a c t g t ( i c t; 
ctgcccaggc t:(jcccacc:tq qacaizttccc 
c t g ( J t (] c c a c a ( } c « : t c ^ c t, a c c t q cc t g c: t g 
t*:crg-gctg atgqaqc<iga t gciga(]ac:qc^ 
caai,tq:ccga t: (jccgggac(j a gaagt gccj t: 
atgqgcagc:: a^iact gt (jcq gacggcacj'c^ 
grtctg'::ccc (^ca iggtcar t acagct (jca 
-ggocig-t:: c^aj^toa^cg cci:tqqqc\q 
-t-gcacac:i gga jtacagc at 1 1 1 gccc 
gagattgtgc age ag<:a(]gc acocccttcc 
ggg-g-cat- ccaactgr ag .aagaorttoc 
actoagtgct (^gg :a.-ic..:r g cgtt :tctgc 
atgactacag (^aggtggo-c ag.'^tgcccgc 
gaticgaag- ctggtacgac gt^^t ocgccg 
ccaacac--c g get cgggca tctgaggcoa 
g-tgct-:ccc trgaggcoct agatggtg-^c 
cggggcajtg ggtgggcaag atggggagca 
aggctcccct cocatotgct agcacgtctc 
gaagccccag ggccactgcc ctcactgccc 
tggagtggtg caggccctgc ga ggccgcct 
-agjaccaac ccggagcccc cctggao::cc 
gaaga-gagg acgatgtgct actggtgcca 
ggtagctgag gcagaggatg age -act get 
ctctactgag gcctctcccc tgggggctct 
1 1 aga ggtgg gtcagcctcc cctccaccac 
tt: aaggaact tggt jqqzzz irccgtt gacc 
taagtgtccc tcaggraggg agagggctca 



agcgctqcta caqtgaggca IS^^O 

qacggcac::acj at Cjacjgacjga 16()0 

ctgtggcjgc!: gctgcjcacct iGbO 

acc:gcl: cicaa ctaccagact 17(i0 

t: (jtcqqcat 1: gccacjcct.gg I7ti1 

(jt atcjacTiiccj tgc7gtqt(jcg 1800 

ci •:gacjt cj rjga ct'qctcct;at 18.^jO 

(jtcat t (J 3C<i gccraq':(|tg 1900 

c.acc^: (}caag ctctatt;jcca lOt:: 
c.;c-c-cccg ga^-.g(jag(jct 

*aic(5ggcagc t caT:'a;jccca OO'jO 

t,.acagaqaat ccra^^tgata :]\.0i^ 

^lacagatctt acgc-caggat .:i-':)0 

c-gtcgtcagc ggggccgctt ..;000 

ctggggcttg ctccctcgaa ,.^^00 

gatcccaggt cacacattct . ^.-O 

acaggtccag cccgtgaggg . 

ggcaccccca ctgcccatca O-^'liO 

cagcc-ccac tactgtccct l-l'i.C' 

ctagagccat cactattgtc 0O:.i:'O 

gttgcccagc ctggggcccc OO^o 
aaaoagragt cctggc::ctg 

ctggctgagc cgggggtgtg O^f.to 

tacctgaggg gacctggggg O7'j0 

actcatagtg gcacaacctt OTaO 

ttccttcr::t gtccctggat j-:00 

ctatgtagct g::tataaagt O0')0 

cagagtctcc t ::tgtacgtg ^900 



gccatggcca gacaccccaq tcccttcaC': accacctgct cc::cacgcca 2950 

cca:-catttg ggr ggct gtt tttaaaaagL aaagttctta qa^qatcata 30C 0 

ggtatgqaca ctccazcztt gccaaacctc tacccaaaag tggocttaag 3050 

■■::ac:::ggaat g ccaattaact. agaqaccct:: aagcccccaa qg^gaggatt 31 [lO 

rgggcagaac ctgaggtttt; g-catccaca atccctccta Ciigggcctgg 3150 

■:tcacaaaaa gagtgct:aca aatgcttct^ ttccatagct a:::igcattgc 32('0 

tcagtaagtt gaggtcaaaa atiaaaggaat t:atacatctc ?'2^id 

„10;> 1P3 
.■:l]:> 713 
;:12:> PP.T 

. : 1 T: > He mo sapiens 
; (} f'l > 1 !: 3 

Met Leu Leu Ala Tl.r l^eu Leu Leu Leu Leu Leu CO. y Gly Ala L(ni 
:i 5 10 15 

Ala Hi-. Pro Asp A:r q Tie lie Phe Pro Asn His hi ^ Cys Glu i\r.p 

: 0 5 5 :-5") 

Pre Pro Ala Val Leu Leu Glu Val Gin Gi y Thr Lea Gin Arg Pro 
;:5 4 0 

Leu Val Arg Asp Ser Arg Thr Ser Pro Ala Asn Cys Thr Trp Lf.?u 



Lie Leu Gly Ser L'.'s (^lu Gin Thr Val Th: He Ai g Phe Gin Ly;; 

^■5 7 0 '/O 

Leu His Leu Ala Cys Gly Ser Glu Arg Leu Thr Leu Arg Ser Pre- 
::'0 R5 0 0 

Leu Gin Pro Leu He Ser Leu Cys Glu Ala Pro Pro Ser Pro Leu 
05 IOC; 105 

Gin Leu Pro Gly Gly Asn Val Thr lie Thr Tyr Ser Tyr Ala Gly 
11 II 5 1 3 0 

Ala Arg Ala Pro M^-t Gly Gin Gly Phe Le^u Leu Ser Tyr Ser Glri 
135 1 30 1 35 

hsp Trp Leu Met Cys Leu Gin Glu Glu Phe Gin Cys Leu Asn His 
MO 14 5 lO:' 

Arg Cys Val Ser Ala Val Gin Arq Cys Asp Gly Val Asp Ala Cys 
1^5 160 165 

Gl\' Asp Gly Ser Asp Glu Ala Gly Cys Ser Ser Asp Pro Phe Pri) 
170 175 180 

Gly Leu Thr Pro Arg Pro Val Pro Ser Leu Pro Cys Asn Val Thr 



lo5 1^0 19b 

Leu Glu Asp Phe Tyr Giy Val Phe 5er S-t Pro Gly Tyr Thr HLs 

2n :i 2 1') /' in 

Leu Ma Sei- Yai G-r His Pro Gin Sor G/s His Trp Leu Leu As[-^ 

-n.S 2:') ,:2L 

Pro His Asp i:^ly Ar-:i Arq Leu AJ a VaJ Aru Phe Thr Al 3 Lou /vsp 

G ;U., ,; 1(1 

Leu Gly Phe Gly Asfj Ala Val His Val Gyr Asp Gly Pr^j Gly P::(» 

2-\'- ;y e 'G ■ 

Pro Glu Sei^ Ser Ar--;i Leu Leu Arg Ser L-u Thr^ His Phe Ser Au: 



■:Gly Lys Ala Val 'Air Val Glu Thr Leu G-r Gly Glii Al<:i Va .1 



Ger Tyr His Tnr "/ "i 1 Ala Trp Ger Asn '.G y Arq Gly Pht:' Asn .AG^^ 

.G^:': . ■ ^ ■ -If: 

Thr Tvi- H.JS Val Aror :;iy Tyr Gys Leu fGr.. Trp Asp Arr: Pro ^'y:, 
GV: ^Pi " G 

Gly Leu Gly Ser ('lly Leu GLy Ala Gly Giu Gly Leu Gly Glu Arq 



Gys Tyr Ser Glu Ala Gin Arg Gys Asp ■■;:.y Ser Trp Asp Cys AG a 
j;3 0 .^io ' 

Asp Gly Thr Asp 'ILu Glu Asp Gys Pro ''.ily Cys Pro Pre '^ly PA s 
vOi'i /GG, -rii 

Phe Pro Gys Gly Ala Ala Gly Thr Ser G.ly Ala Thr Ala Gys 'Ayr 

Leu Pro Ala Asp Arg ^rys Asn Tyr Gin Thr Phe Gys Ala Asp (^ly 
38 0 " 3'^0 

Ala Asp- Glu Arg Arg Gys Arg Has Gys 'jln Pre Gly Asn Phe Arq 
3 '? b A (J Ci 4 1..' L 

Gys Arg Asp Glu Lys Gys Val Tyr Glu Thi Trp Val Cys Asp Gly 
410 IIP 4 GO 

Gin Pro Asp Cys Ala Asp Gly Ser Asp Glu Trp Asp- Cys Ser Tyr 
4: 5 4 30 4 /. 5 

Val Leu Pro Arg Lys Val He Thr Ala Ala Val He Gly Ser Leu 
44 0 44P 4 50 

Val Cys Gly Leu Leu Leu Val He Ala l.^.-.u Gly Cys Thr Gys L\'s 
45L 4.:.0 4^5 

Leu Tyr ALa He Arq Thr Gin Glu Tyr Ger He Phe Ala Pro Leu 



470 473 430 

Ser Arq Met Glu Ma Glu He Val Gin Gin Gin Ala Pro Pro Ser 

^8S 4'~<i 4'^'i 

Tyr Gly (^n Leu 11*^ Ala Gin Gly Ala T .: c Pro Pro Val Glu A;^-^ 

3()i) 5(ii : 111 

Pill' Prc^ Thr Glu /usn Pro Asn Asp Asn Pel Val Leu Gly Asn U^vi 

31'. 3-') 

Arq Sei' Leu Leu Gin He Leu Arq Gin A;--p riet Thr Pro Gly Gly 

3'-'q .■.'■3 3P' 

;l".:o./ Pre- (^Iv Ala /^rq Arg Arg C}ln Arg (>Jy Arg Leu Met Arg /.rq 

34 3 ' ^'..0 

Lou Va:: Ar(^ Arg L*.:u Arg Arg Trp Gly L-u Leu Pro Arg Thr /3.:'n 

3ui") :>^V. 3/" 

'Th-t Pro Ala Arg Ala Ser Glu Ala Arcj G- u" (^In Val Thr Pro G-;m- 

37 3 3 -.11 3r. 

/31a Al<j Pro Leu Gin Ala Leu As]:- Gly G\y Thr Gly Pro Ala An- 1 

!)''iO 3U-. (PJa 

Glu (Hy Gly Ala Val Gly Gly Gin Asp '^.ly Glu Gin Ala Pro Ptqr> 

(PV.) Gl'.' '3r:' 

Leu Pro He Lys Ala Pro Leu Pre- Ser Ai..:i oer Thr Ser Pro Ala 

Gpo -■p^' ^yy^ 

Pre- Thr Thr Val Pr^j Glu Ala Pr<j Gly r co Leu Pro Ser Leu r r ' 

633 *34u -13 

Leu GLu Pro Ser Leu Leu Ser Gly Val Val Gin Ala Leu Arg Gly 

\S 3 V 6 3 3 6 6 u 

Arg Leu Leu Pro Ser Leu Gly Pro Pro ''^ly Pro Thr Arg Ser Pr- 

663 P'^O ^:'7 3 

Pr^a Gly Pro His Thr Ala Val Leu Ala Leu Glu Asp Glu Asp Asp 

6S0 68 3 69^:' 

Val Leu Leu Val Pro Leu Ala Glu Pro Giy Val Trp Val Ala Glu 

69 5 7 00 703 

Al/i Glu Asp Glu Pro Leu Leu Thr 
710 



Pio: 


18 4 


31 1 : 




313; 


DUA 


313: 


Art i f icial 



320:- 

323:^ Synthetic oligonucleotide probe 



:.4 00> 184 

<:: ']ct gt cact gtggagacac 2 0 
■:'^10> 185 

I : ■ 1 1; 
} 1 : > ::nm 

: ■> ru tific::al Sequence 



;■> .'ynthetic oligonucleotide probe 
"> 1-5 

> a g ' r: c: at t c a g c t g 18 



;: 6 



:■ " /-.r t i f ic i.al Sequence 



■ Synthetic oligonucleotide probe 

: c'\' • ] - 6 
i } i ic-*::agg a(^cagtccca etc 2 3 

: . ■ 1 : . • .■. 3 

iS L-lh\ 
S-1 ■ A::':ificial Sequence 

_ ."■ ■■ 1 

-i ■ :-*ynthetrc oligonucleotide probe 
: i'Mi ■ l:r/ 

t i'.;.;ta'::tgc tgcacaatct cag 23 

21!") • 188 
21 1 ■ IS 
21 ,■ • L'tlA 

Artificial Sequence 

:s2.-)- Synthetic oligonucleotide probe 
Mi.iO . 1 

■jgct at t:^ct tgccttggga cagaccctgt ggcttaggct ctggc 45 

210 ■ 1^-9 
2 ] 1 ■ e ^' : 
: ] : E^JA 

. ■ 1 2: ■ ino sap iens 
:>;2ij;- lb? 

(•■:3agctgggc gagaagtagg ggagggcggt gctccgccgc ggtggcggtt 50 
(_;':M:atcgctt cgcagaacct actcaggcag ccagctgaga agagttgagg 100 



ctqctgq(jtc tqcaqacqcg at(jgat.aacg tgcagccgaa 15^ 



cgcccct.-.ct qcttcagtgt gaaaggi::cac 

actaacrv:tg acatctatga ccttttttat 

catataVtigt tatcactgga tttgaagtca 

ctttta^.atq Lactcagact ::gatcgatta 

uttgct ',c;at. attatcaact cactgtjtaac 

tatctgVgtt ggcactgara (rcagaaacca 

ggggtg'ttg i.::act tgtgac agca':5"atgc egtcttgccg bO'^ 

tattta(:':gg aagcttctgt tcaatc^cag cqgtccttac .'^o'"' 

ctgtgCiit. ga^ ciaaaaaagaa gttttgtciiSt tt t atr, r^ttac o ]) ■ 

gatactaagt attaaacata tttatgtar.t ■::t"ccaaaaa 65 i 



gtgaagatgc 2 0i' 

::a::cgcacaa a':*'- 

-cgttat ctt 30i ' 

i:jaagt gg t :35i'' 

aa'::agt a 1 1 c 40i 

iraacattqac -l^j-' 



Pro Lys lie Lys His Arg Pro Phe Cys Phe 

1 0 1 5 

Val Lys Met Leu Arg Leu Ala Leu Thr Val 

Phe lie He Ala Gin Ala Pro Glu Pro Tyr 



10 



4 5 



Q a a a g t g c t g 
a a t a a a a c a t 
ugcggctggc 
q cccct ga ac 
a I. -tttcata 
tattt-ggcc 
atgc toat:r:g 
agt-ggrgga 
acggggcccr 
c a ga a a a 'El cj z 
t t t ttagttt 
aa.iiaaaaaaa a aa 65 ' 



PA'J 






' 152 


J 1 0 


' PPT 


.;l."v 


' H'MUia 


lOi' 


■ 1?0 



sapi'zjns 



Ilei: Asp Asn Val Gin 



;;er Val Lys Gly His 
Thr Ser Met Thr Phe 



Ue Val He Thr Gly 
5 0 

Leu Leu Tyr Val Leu 
t:i 5 

Trp Pr'j Leu Leu Asp 

Met Leu He Val Ser 
'-»5 

Leu Thr Val Gly Gly 
1 1 

Cys Leu Ala Asp Gly 
1J5 



Phe Glu Val Thr Val 



lie Leu Phe Phe lie 
60 



Arg Leu Asp Arg Leu Met Lys Trp Leu Phe 

■;/ 0 7 5 

He He Asn Ser Leu Val Thr Thr Vai Phe 
8 5 

Vai Leu Ala Leu He Pro Glu Thr Thr Thr 

100 105 

Gly Val Phe Ala Leu Val Thr Ala Val Gys 

115 120 

Ala Leu He Tyr Ai-g Lys Leu Leu Phe Asn 

130 1-.5 



i-:-r Gly Pro Tyr Gin Lys Lys F-ro Va 1 His GJ u Lys Lys Glu 
140 ^ 14b 150 



2 1 ■ ■ ^> 1 9 1 

] ■ 4 

;:].: ■ DtJA 

? 1 llc^mo sapi ons 

GG 1 ■■■ iinsure 

'/8, 212, 234, 487 
2 2 unknown base 

I'K)..' H^l 

q n]-car:aag t: agcjgga.qgy cgtgttccgc 

t vt t g>a..gaa cct a*::t.. '-aigg oagccagntg 

■ 'ta^caaig gtctgca(^a^^ c^cgatggata 

oQi- t Ictgcttcaq Igtaaaagg^- 

('\[}(ZciCt^i:\iCt gngacatcta tgaccttttt 

.i;iC(:atatat tgttatcact ggatr. tgaag 

aticict 1 1 tat atgt actcag act tgatcga 

q :c1: ttc;::t t gat at tat ca actcactggt 

t ::gtat ctgt gtt ggcactg ataccagaaa 

(jgaciggqtqt ttqcacttgt gacagcagta 

210:^ l'-2 
::ll:- Z'- 
212> DIIA 

2i::2- Artificial Sequence 
2 2 0; • 

.2: .2' Synthetic oligonucleotide probe 
I'jO:- 122 

:gtvttqcag aacctactca ggcag 2 5 

2I0v 123 
2n ' 22 
2 i2 ' DUA 

2I3-- Artificial Sequence 
.:2 0:> 

223> Synthetic ol igonucl ect i :ie probe 



cgcggtggcg gtt.gctatcg 20 
agaagagl. tg cigggaaagtg 100 
a c g t g c a g c c g a a a a t: a a a a 1 5 ("^ 
cacgtgaaga t g^:t g- ^ggc t 20(1 
tatnatcgca caagcccctg 2 5(3 
tcaccgttat cttatttttc 300 
ttaatgaagt ggttattttg 350 
a a c a ci c a t a 1 1 c a t g c t c a 4 0 0 
ccacaacatt gacagttggt 450 
tgctgtnttg ccgac 4 95 



'A0 0:> 193 

c c t c. c a c a a c t L c a a t q t t g t g q 2 b 

:210> 194 

::;:11> 40 

;.M2> DNA 

::M3> Artificial Sequence 



2 2 0 > 

222 > Synthetic oligonucleotide probe 
.li:)0:> i'H 

.i.icu}t(-jctqc t get gggt '::t gcagac(3cga tg(;jataacgt 



SLiJ:. 195 

SIl:-' 187 9 

S12:> DNA 

ST;).:^ HoKio sapien 

i 00 .> 1. y2j 

c.:g.o-cc(]cg cgccggccga gtcgctgagc cgcgg-tgcc 
g.ja.-cggcta ggc-gggcgc gccccccgi^g ccccg:cgtg 



40 



■:acrggcccg ggcgctgctg ctgccLct(j 

gcci:{ccccgg agctggcccc cgcgccctc 

:gcggccacg aaccg-gr^g ttgcgccca 

ccgagc-^gcca cgccgacggc rtggcgctc 

rcccccgcgg gogcc^ccaa c-tcttggc 

gga:tctggc cgcggctact aoctggaga 



tggcc:agtg 
acgct jcccc 
cccgggaccc 
ccctggagcc 
atggt aga ca 
t gctgatcggg 



agaagctaca gattctcgtt gacactggaa gca^taactt 

ggaaccccgc actcctacat agacacgtac tttgacacag 

cacataccgc cccaagggct ttgacgtcac agtgaagtac 

gctggacggg ctt:grtggg gaagacctcg tcaccatccc 

aatiacttctt t::ct tgtcaa cattgccact at 1 1 1 tgaat 

cttrttgcct gggattaaat ggaatggaat acttggccta 

cacttgccaa gccstcaagt tctctggaga cot tot tcga 

a::acaagcaa a::atccccaa cgttttctcc atgoagatgt 

^ttgcccgtt gctggat^tg ggaccaacgg aggtagtctt 

gaa ttgaac:: aagtttgtat a saggagaca tctgg tat ac 

gaa;gagtggt act3::cagat agaaattctg aaattggaaa 



(^gacgggacg 50 

ggcatgggcg iCC 

gcLCCtgcgc 12^) 

tccgggtggc OOO 

gggacccctg 2b^': 

tgccctggcg oOm 

acctgcaggg SSn 

aoocccccgc 4 0 0 

tgccgtggca 4 5m 

agaggtctag 50 0 

acacaaggaa 550 

caaaggcttc OiOi"' 

cagagaattt t-)5 0 

gcttatgcca 700 

ctccctggtg 750 

gtggagccgg SOO 

gt-ttgggtg ^50 

c-ctattaag OQij 

ttggaggcca 950 



a..v]crttaat ctgqactgca yagagtataa cgcagacaag qccatcgtgg 1000 

ac-jgt. gqcac cacgctgctg cgcctgcccc agaag^jtgtt tgatgcggtg 105a 

gtqgaagctg tgqcccqcgc atctctgatt ccaganttct ctgatggttt llUJ 

i - 1: q c 1 a r t g q 1. c c c a q c t q g c: g t q c t ( 5 g a c q a a t. t . -a q g a a a c £i c c 1 1 g g t 115 0 

:-t taclL-cc t.aaaatctcc atctacctga gagac:;}agaa ctccagcagg 12CiO 

t (a.t:t;ccita tcacaatcct gcctcagctt tacat;t:cagc ccatgatggg 1250 

agcaqgc:tq aattatgaat gttaccgatt cggcatttcc ccatccacaa 1300 

,-;t qc-gct jgt. gatcggtgcc acggtgatgg aggg(r:tcta cgtcatcrtc 1550 

qacagaq:cc agaagagggt gggcttagca gcqaqcccct gtqcagaaat 1^-0') 

iqcaqgtqct. cjcagtgiajtq aaa LOOcagg gcctttctca acagaqgntc^ \ '\ ) 

t.agccaqaaa ctqtgtccac gctcagtctt tgagagagcc catttt.gtgg 150) 

attqtgtact atgcgctcat gagcgtctgt ggagccatcc tccttgtctt 15';0 

aatc-gtc-tg ctgctgcLgc cgttccggtg tcagcgtcgc ccccgtgacc l^^CO 

ctgaggtagt caata^atgag tcctctctgg tcagacatcg atggaaatga 10.^ '.J 

ataciccaggc ctgacctcaa gcaacc^tga actcagctat taagaaaatc I'/ga 

acat.ttccag ggcagcagcc gggatcgatg gtggagcttt ctcctgtgcc 1750 

cacccgtctt aaat:atctgt tctgctccaa gatgccttct agattcactg 13C'0 

tcttttcatt cttgattttc aagctttcaa atcctaccta cttccaagaa 1350 

aaataattaa aaaaaaaact tcattctaa 1879 

:510:- 196 

;:il:- 518 

:012o PFT 

;213:- Hc^mo sapien 

MOO ■ 106 

Ilet Gly Ala Leu Ala Arg Ala Leu Leu Leu Fro Leu Leu Ala Gin 
1 " 5 10 15 

Trp Lea Leu Arg Ala Ala Pro Glu Leu Ala Pro Ala Pro Phe Thr 

2 0 2 5 30 

Leu Fro Leu Arg Val Ala Ala Ala Thr Ann Arg Val Val Ala Pro 

3 5 4 0 4 5 

Thr Pro Gly PrD Gly Thr Pro Ala Glu Arg His Ala Asp Gly Leu 
50 55 60 



J:u Glu Pro Ala Leu Ala Sor Pro Ala Glv Ala Ala 



Ml'- L(-u Ala Met Va 1 Asr) Asn hc^u Gin Gly Asp Gei' Ci 1 y Arq 

\A' 90 

Gy ■]/; Tyr I/n: GIu Met I.eu lie Gly T:ir Pro Fro Gin Lys !-ou 

no ;cij 

Ml! IG' Mt.Mj V^il A:;p) Thr Gly G--r Sc-r A>n rlie Ala Val A.. a Gly 

:;.o ^ 110 :go 

Or 1 r^^ IG .: r G/r He Asp Tmi Tyr ?:ie Asp Thr Glu A q G 

1 0 0 no : 

llir IG'T Ara r Tvs Gly Fgk.^ Asp 'G"; 1 Tni Val .Lys Tvr ITi.r 



0G-. (Gy G-/r- Trp Tar Gly l^he Val Gly Glu Asp Lea Val T)ir i.L- 

1 : (^0 le^: 

Vr-''-- Oys (Gy !G.e A ;n Tlir Ger Oa^-' Ooa '.'-A Asn lie Ala Tlir : G: 

1 • :i ; n i 

111-' Gh] G-r Gla .Osn Ori- Phr^ Pen Pro Gly He Lys Trp Asn i;Ms; 

■ n. : ■?() ■ 



lie Leu Gly Leu ;G a Tyr Ala Tnr Leu Ala Lys Pr<:> Ser Ser 



0 1- 



Leu Gin Thr Plie iOae Asp Ser Leu Val Tr.r Gin Ala .Asn lie i'.rij 

Asr. V^-i ; ll-;e S-^r iP-t Gin Met Cys Gly /G .j Gly Leu Pro Val .Ala 

G;iO .n.s 

Gly Ser Gly Thr Gisn Gly Gly Ser Leu Val Leu Gly Gly lie i;iu 



?rc' Ser Leu Tyr Lys Gly Asp He Trp Tyr Thr Pro He Lys G.lu 
OtGj ."a^S .G/'j 

Glu Trp Tyr Tyr i.Tl n Tie Glu lie Leu Lys Leu Glu lie Gly ("Uy 

Gin Ser Leu Asn i^vaj Asp (lys Arg Glu Tyr' Asn Ala Asp* Lys s\l a 



lie Val Asp Ser diy Thr Thr Leu Leu Arq Leu Pro Gin Lys I'al 

GtL no ^ ns 

Phe Asp Ala vOal */al (^lu Ala Val Ala /-.r q Ala Ser Leu I.ias i'l-r- 



Glu Phe Ser Asp (.My Phe Trp Thr Gly Ser Gin Leu Ala Cys Trp 
.n.5 34 0 G4 5 



3i: Asn Ser Glu Thr Pro Trp Ser Tyr Phe Pro Lys He Ser Tie 

350 355 060 

■vr P^-^ii Arq Asp Glu Asn Ser Sor Arq Ser Phe Arg He Thr He 

;,6^ 37 0 07 5 

,^■'1 ire iiin ijeu j yi rre 'jin t r i-icu l v_jj-7 /i-L^ v.. .^j, ..^i, 

33 0 3 3^; 3 90 

i^M ■3tu Cys Tyr Arq Phe Gly Tie Ser Pre Ser Thr Asn Ala heu 

3 95 4 00 ^10 5 

Ail [le Gly Ala Tnr Val Met Glu Gly Phe Tyr Val He Phe Asp 

41(1 415 h:o 

^e-e Ala Gin Lys Arq Val Gly Phe Ala Ala Ser Pro Cys Ala (^lu 

4 23 4 30 -135 

1J(^ Ala Gly Ala Ala Val Ser Glu He Se]~ Gly Pro Phe Ser Thr 

44 0 4 4 5 -^Si.) 

41 u Asp Val Ala Ser Asn Cys Val Pro Ala Gin Ser Leu Ser Glu 

4^A) 4 00 4 65 

Pro ile Leu Trp He Val Ser Tyr Ala Leu Met Ser Val Cys Gly 

4 7. J 4 75 4 80 

Ala He Leu Leu Val. Leu Ile Val Leu Leu Leu Leu Pro Phe Arq 

4 8 5 4 30 4 95 

(^ys Gin Arq Arg Pr-. Arg Asp Pro Glu Val Val Asn Asp Glu Ser 

30m ^05 510 



Ser 


Leu Val Arg 


310; 


■ 197 


311: 


• 2 3 


312: 


• DIJA 


31 3: 


• Artificial 


3 !!'"': 


• S\^nthetic 



4^")M • 137 

eq :.:Tgac:gct acagattctc g 21 

Glv ■ 1'48 

3H • 13 

:3:,: • DIJA 

:31-'- Artificial Sequence 



Synthetic oligonucleot ide probe 



:4 00.-> 198 

iigaaattgga ggccaaagc 19 



: 2 1 0 : 1 9 9 
: 2 1 1 . 2 0 
2>12.^ PNA 

2-12.: /-.r t i f T c i a 1 Sequence 
2- 2i e 

.■:;-2 ■■■■ 2ynthet:ic o 1 i qonue ] eot i cie probe 
r.iffe ■ ^'-^ 

(■^{1(2 gt ac^cc agcaactgtg 20 
: 2 :i n : ■ . D ( i 

:2 r: : 

:2!2: /■,;■* i f2i c i a 1 Sequenc^e 
■ 221), ■ 

■:/2::2 2vnthetic ol igcnur: 1 eot itie probe 

: ; 1 ) I ) ; ■ : ( ) I ) 

geet tegetc gttcrct; tc ] 9 

e : 2 2 : ■ : g I 

■:2] : :: i: 

e' 12:- bllA 

: . " !. : ; 7-.:: 1; i f i c i a 1 Sequence 

:.2;: Synthetic ol igc^nucieot i de probe 

; ; ."ii . ; i ] 

1' r t -ct. u2gc ctggatgg 18 
:211:- 2.". 

:.:2;-:- Artificial Sequence 
22 0" • 

2sA- Synthetic oligonucleotide probe 
4:Ji.i> 2'.' 2 

■ j-jcHaga ■:ta (^ctcrgttgg tc 22 

:21ij • ^^)3 
:2n • . 4 
212 • :)nA 

2 1 .?• • Artificial Sequence 
'2 2 0 • 

:222- Synthetic oligonucleotide probe 
:-}:ja • oO 3 

t,g "it- g.-:acag tt::agcacct gttg 24 



210 ^ 204 



■21 1> 4 7 

:?A.2: DNA 

:2 13> Artificial Sequence 
: ?. 2 iJ > 

:22?- - Synt het i c oiiqcnucleot i de prcbe 

■.:10Cic :":0 4 

-cjct cccjagg qctttqacyt cacaq t. Uc:aq tacacacaag qaac^ctq 47 

.71(':-- 2Xb 
..21:. :aa9 
.212: ::)NA 

:'212: :i(jrio sapi(.^ns 
-ACi-: 2 22 

cccct.:cc|cc ttccigagqct gacqcqcccq qgcgccgttc cagqcctgtg 50 
ca(uig:-:qcjat cggcaqccgc ctqgcqgcga tccagggcqg tqcgqgqcct 100 
qq(icg:jqaac cgg(jaoqcgc qqccqqcatg qaqqcqctqc toctggcjcqc 12 j 
qcjq(|t: vqclcj ctqqgcgclt acqtgcttgt ctactacaac ctgqtajaagq 22: 
ccaa-qccqtc cqg<:gccatg ggcaacctgc ggqqcc:qcac gocL:gtggtc 2 2a 
acqqgcgcca acaqcggcat cggaaagatg acgqcgctqg acictcgcgcg 2(12 
ccq-.^ggagca cgc^jtqqtgc tggcctgccg cagccaggcig cgcgggqagLj OOn 
(a:n:tgc::rc cgacctccgc cacjgagagtg ggaacaatcia ggtcatctta 40ii 
cit ]q::ctt:qq acttgqccag tclqgcctcg gtgcgggcct ttgcr:actgc 42a 
ct2*:ctqag^: tctgagccac ggttggacat cct<:atccac aatgcc'jgta 202 
rcaqttoctg tggccqgacc cgtgaggcgt ttaaactgct gcttcgggtq 520 
aaocataticq gtccctttct gctgacacat ctg^-tgctgc cttqcc2gaa 600 
ggcatgtgcc cctagccgcg tggtggtggt agcctcagct gcccactgtc 620 
ggggacgtct: tgacttcaaa cgcctggacc gcccagtggt gggcrgqcgg 7i:;0 
caggagctgc gggcatatgc tqa-actaag ctggctaatg tactgtttgc 7':.0 
ccggaagc2c gccaaccagc ttgaggccac tqgcgtcacc tgctatqcag 8 00 
c::cacccagq gcctgtgaac tcggagctgt tcc2gcgcca tgttcctggs 8 20 
tggctgcgcc -acttttgcg cccattggct tgg-tggtgc tccgggcacc 9c0 
a^gaggg^igt gcc::agaca: cccLgtattg tgctcracaa gagggcatcg 9^0 
agcccatcag tgggagatat tttgccaact gccatgtgga agaggtgcct l^'OO 
ccagctg-cc gagacgaccg ggcagcccat cggctatggg aggccagcaa l'J50 



qaggc t ggca 


gggcttgggc 


ct gggqa gga 


t q c t.. c] a a c c c 


a t g a a g a c: c 


1 1 0 J 


cc cagt c: t g a 


ggac t cagci g 


q CC c ca t: ct t 


c t c: t; a a (7 a c 


c c c c c a c c c t 


1 1 b ) 


c^aggagccca 


ca gt 1 1 c t.ca 


a cct t acccc 


ciqccct Criqa 


gr:t ca c caga 


1 2 1 J 


t t t:gt:c:taag 


at gacgcac c 


(■] aa 1 1 ca qqc 


t\ a a a q 1 1 a ( ;j 


(c:t gaga t cc 


12^ 0 


a get c t. cct:a 


a c c c t c a g g e 


ca qqat- qct t 


q ccatqqca^' 


1 1 cat ggt cc 




1. 1 gaaraacct 


cggatgt vgtg 


t qaqqccat q 


c c c t c] g a c a c 


t gacc]gqt 1 1 


1:^0 


(]t gat t:t t ga 


cct. ccgt cjg t 


t act 1 1 ctqq 


q q c c c c: a a q c 


tgtgccctcjg 


14('0 


acat.ct-.ct zt 


t cct. ggt t:. ga 


a (] g a a t:. a a t q 


qqtqat t a t t 


t.ct t:cct. gcug 


1^ to 


agt:c}a(::agta 


accccagat g 


qaqaqataqq 


q q t a t q c t a g 


a^:act q t. get 


Iti'O 


\ 'JM: aggaaat 


ttgcjatgt. ag 


t a t ttt cagg 


ccccaccctt 


attgat t ctg 


1 t ;■ 0 


at eager ctg 


ga(^cagat;;gc 


agggagt 1 1 g 


c a a t q t: q a t:. q 


cact gecaac 


lf)(lO 


at '"-{ia(:iaa 1 1 


agt (]aact ga 


t ccctc t gca 


a c c q t c t a (.} c 


t aggtacjt r a 


i():.o 


a a 1 1 . a e c c c: c 


a t g 1 1 a a t g a 


agcggaatta 


qqct cccqaq 


ctaacjgc^act 


I'MiO 


egcct agggt 


ct cacagtga 


gt a g gaggag 


qqcct ggg at 


ct gaacccaa 


1 1 1 C) 


qgg u '-y agy 


■-c^itgy y -'-yd 


c t iT i'^ c a t a a G 


a t g g g t g c ti g 


agaagt g aqt 


1 8 ( ' 13 


-agqg<::aggg 


cagctg at 


cgag gt gccc 


catgg gagt a 


aqgg(jac gee 


IB to 


::-CL:g(:|qcgg 


atgcagggct 


g g g g I c a t c t 


gtatct gaag 


ccc ctcggaa 


19M0 


r aaagi:: gcgt 


tgaccgccaa 


aaaaaaaaaa 


ciaaaaaaaa 


1939 





tUOt 206 
:.::ll^ 37 7 
:212> PRT 

:.: 13 ' Hijmo sap Lens 
tJOO > 206 

net alu Ala Leu Leu Leu Gly Ala Gly Leu Leu Leu (^ly Ala Tyr 

1 5 10 15 

Val teu Val Tyr Tyr Asn Leu Val Lys Ala Pro Pro (:y3 Gly f^ly 

2 0 2 5 30 

net Gly Asn Leu Arg Gly Arg Thr Ala Val Val Thr Gly Ala Acn 

5 4 0 4 5 

2er Gly He Gly Lys Met Thr Ala Leu Glu Leu Ala Arg Arg Gly 

to 5 5 tO 

Ala Arg Val Val Leu Ala Cys Arg Ser Gin Glu Arg 21y Glu Ala 

65 70 75 



/\ J a A .1. F h e A s p L r u A g 



Gin Glu Sor G]y Asm Asn G]u Val lie 



.0 -^0 

Phf.' Met Ala Leu A.;p Leu Ala Ser Leu a: i Ser V,:il Arg Ala PLe 

p ■ .) ■ ' ^ 

Aid Thr Ala Phe 1 -u Ser Ser Glu Pro A: ] Leu Asp lie Leu lie 

110 li'^ i-'''^ 

His Asn Ala Gly I L:. Ser Ser Cys Gly A: j Thr Arg Glu Ala Y-r.^:^ 

I.-- 1 -S ^'^-^ 

Asn Leu Leu Leu Ate.r Val Asn His lie G A/ Pro Phe Leu Leu 1 :: r 

110 ir. i^--- 

His Leu Leu Leu Ere Gys Leu Lys Ala C\ - Ala Pro Ser Arg \al 
100 l^A' 

Val Val Val Ala her' Ala Ala His Gys A:j Gly Arg Leu Asp I he 

I7i:;i 1 : ^^■■^5 

Lys Arg Leu Asp /-.rg Pro Val Val Gly iO p Arg Gin Glu Leu /■,:: u 

: -3') : ^""^ 

Ala Tyr Ala Asp Vhr Lys Leu Ala Asn Wi. Leu the Ala Arg G!u 



Leu Ala Asn Gin Le-.i Glu Ala Thr Gly Thr Cys Tyr Ala Ala 

; 15 0 " 

His Pro Gly Pro I'a L Asn Ser Glu Leu Oh^' Leu Arg His Val \ ro 
.;}.') 0 V, ;iO 

GLy Trp Leu Arg Pr.j Leu Leu Arg Pro L-.-u Ala Trp. Leu Val Leu 
:40 -"00 050 

Arq ALa Pro Arg Gly Giv Ala Gin Thr i ro Leu Tyr Cys Ala L-^rU 

" :go ^ S^-'O h-vo 

Gin Glu Gly He Glu Pro Leu Ser Gly Atg Tyr Phe Ala Asn Cys 
07 5 --^O --^'5 

His Val Glu Glu Val Pro Pro Ala Ala Arvj Asp Asp Arg Ala Ala 
090 ■"■^5 ^'-"^ 

His Arg Leu Trp Glu Ala Ser Lys Arg Leu Ala Gly Leu Gly Pro 
?05 ^10 ^15 

Gly Glu Asp Ala Glu Pro Asp Glu Asp T ro Gin Ser Glu Asp Ser 
320 ^25 ^^30 

Glu Ala Pro Ser Ser Leu Ser Thr Pro His Pro Glu Glu Pro Thr 
005 ^-^0 

Val Ser Gin Pro Tyr Pro Ser Pro Gin Ser Ser Pro Asp Leu S^-r 
050 355 3 60 



].v:~- Mr-t Thr His Arg Tie Gin Ala Lys Val Glu Fro Glu Tie Gin 

3 65 37 0 37 5 



: l >'- . -7 

:i; ■ :):]A 

'.[ ':■ /v :;t i f 1 ci a 1 oequen-.re 



■ ; y n t h e t i c o 1. i g o n u c 1 e o t i -li e p r ■ j b ' 



JlIA 

/a t i f Icl a I oequencf; 



;'ynthecic I iqonuc 1 eol i de pr^^b 
v'Lioc.;: ■ :t qg cctcaaqctq gctg 2 4 



11 



[tllA 

/\i"t i f icia 1 Sequenc-; 



:2^3 - ovnthetic o l igonu':: leot ide probe 
:.;i'tiy. • 2 ("'■;* 

'jt 1 1. ot 'Tagc tctgagccac ggttgga::at cctcatccac aatgc 4 5 

21 :: - /lO 
2:11-- 37 16 
:2 12:-- :.il]A 

2j 1 -■ • il-jmo sapiens 
Mij:: • jio 

■.f';^a'";ga'jaoa gcctcctggg qggcagqggt tccctgcctc tgctgctcct 50 
qot cat'.^at g ggaggcatgg ctcaggactc cccgcccoag atcctagtcc lOCi 
.-.ioccccagga ccagctgttc oagggccctg gccctgccag gatgagctgc 15C' 
■:aaqcot.cag gccagccacc tcccaccatc cgctggttgc tgaatgggca 20C' 
■jcr-cctgagc atggtgcccc cagacccaca ccacctcctg cctgatggga 25Ci 
cccttctgct g(^taoagccc <::ctqcccqqg qacatgC'.^ca cgatggccag 300 



q< 'c^cl qt.cca c a q . .i c: c t cj q ( ] t q t. c t a (.;a(:^■l Iqt-qaqqi^'a q* ^aac:( vjq,; t SSu 

1 qcic.'a^:(jqca qtcciqcaqacj 'j^^^jct c-qg^.q. -jt cq (j t..qq': ' t ■ 1 1.. cct ■ '>..:qq .] ■lOf' 

,v.r:at- ^ t ^rrv, aaN-^iq -^q- -aqq.i m t q ] : ;:t : ; jq^: : iq:;: : ' 

^ t td-i(-tqq ..iatutqqqcc q.^ccrqqqq- -a^]^ i ic c^viC.r ;r v;t ■ ; ^i;'.^ 

atqqtq':aa<i qat.qqqaaac: - 1 qa ■ 'C' ^ ac.-rr;'a.; iqa < j q^; Cci '.\ j ■ ai a SL^a 

^ q:a:'aqqqq'j qt a^ ^-.^ t q^.M: c] .-i r. qa^ aqa q i-'aaaqaaa:i'j t_ :]a cq. ai gqq GOO 

acct a<vi t:qt- qt q tajqcaaia Cciacaq (^qC:^i aq.a Mt; riaqq aaaq'-aq'-}a 05^ 

,iqac(a5qqt.. t taa/ai t' cca cK] aqcccaa-igqa at. a - \i(a-:|(|aq aatqtqqaqt.^ 700 

* 1 rtqqatqt qcaj.ia t ta.a-^q a t qg /i a t q taq.i ^ ai c t. q. ' t qri aca^.^qg^ r "/ i; 0 

^ ' a t. g - a q a q : ] g c '-^ ■ : c a r, c] >.a : t_ . t a a . ' -a a q a q taa ^ a a /.^ t .. • ^ ] ^ t g a .. i a g 1 1 -a ■ ^ 

,a-iqr.q i-a^-t ^vat. a^-qa- ^ t q -.-vaataOt -i -a^'- :a.a:-t Vq tq. .;'a a'_H:i a^/ ■ 

aqaalqaaa-- qgcuiqgcfa-i q qqaqat'-cat .;qr'aqiqqa q-.:t g^ M. -jg.a ^ 'K}-' 

qgct(^jaacja gcqaagagcq tggaggccOa ca'-t g(:;gg^.-:a aagac^: acga 900 

gttcaaagtg agaccatccO ctggccggga t:cgag(jc(a:t gacagcaacg lOOC 

tgctqctcct gaqgctgcc(j gaaaaagtgc cizag t (5C(:a:a: acctcaggaa lOOt' 

g t a c : t a t a a a g c c 0 g g < a a tq q c a a taq t t ^ 1... g ta 3 a ( j t g q g t c a c a c c 1 1 C ■ ( 

a c c z q c t ig a a a c c 3 c a a ta j c j c a t c a t c c q t g g a 0 .3 c a a g g a t g g a g a r: 1 1 C i 

tgggcaacac atcactgaca ccagccaact ggactgtagt tggtgagcag lOC'O 

acccagctgg aaatcgcaac c^aatatgcca ggctcctact gcgtgcaagt 1000 

ggctgcagtc actggtgctg gagctgggga gaccagtaga cctgtctgcc IOCh; 

tccttttaga gcaggccatg gagagagcca cccaagaacc cagtgagcat 1 -OO': 

ggtccctgga ccctggagca gargagggat accttgaagc ggcctgaggt 11 Oi; 

aartgccaaa tgcggt:|Ltg ca-:ctgg-l gatgcatcag -jgcaaagccg i;S': 

taqtg.atcaa c:gc-ggcga cgagctaggg t^aacatggg cccaggoctg 1 'a>: 

ta-agataaa cragtgagga tgaaatc^ta aaaca::agga ^ggatcacag l')a': 

tgactccaag tggttqgaag aaa^ttggcg ttacaactct ggctctaggg 1*:)0: 

ac-tgagaag cagcag::agc ct-agcagtc ggctgggggc ggatgcaagg IbOC 

gaccaactag a::tgtcgt-q ct-cttgctc tcctgggaat cccgaagccc 170r 



cggcgtgccc 
;jaqct gcc 
:j^C3ggc :jcc 
cl-2^qac age 
tg :?--cctgc 
j ::c 3 :u:ag 1 1 
crgt jagtt^ 
--gi gccc-a 
^g cot ca 3 
to ::cc :a t ga H 
]:: 

-.zaq zc ::ct 
-i^-c^ag-t 
a g 3 3 ::c aaga 
ctcsgtgagg 
ggctc.-tCB 
^ agagt: t ■:: 3C 
ggajtcttg- 
gggctc-tta 
gcgccagagc 
gc-caccttg 
tctagagccc 
cctccccacg 
tgggagrgga 
gcggctggga 
cccaga gaag 
gtagattact 
accacttctc 
ggcctgtgtt 



c t g c 1 1 c :: a g 
::t ccagr acc 

uga;jg .:i:.g .] 
z-zc za zl :]ct 
g^saat 3:fag 
ag — ctggtr: 
at gag jgt 
a.::c :cr-::aa 

g:agt 

t:c :: 3 gr c gc'i- 
cag^gt gotg 
gtgaggagac 
■z-zc-z ZZ^-ZCi 
ggacatgggo 
tgcg-ccacc 
gccaat ggt t 
cagccttgtc 
cocgggccct 

ggatgagatc 
ggcoagactg 
agggggatg- 
tcaigcriccac 
cctqaaccqt 
ctg*:cca(:cc 
tctctgcagc 



a c a c c a a c a c 
ccaq -caggc 
jotgg ;:cag 
gcaggggact 
a ^g a aaa 
ccggg j- ag 
g 1 1: r a a g a a 

gr::at 
-tcagagt ::a 
Ht--::: g:t:i 
t ag a g 

t gt ;: ::ag.:t. :.: 
ac:::ctg2gg 
t ccc sgg a a ^ 
cctat gggta 
aggactggag 
-cggcc- go 
ggggctcagc 
agctcct :cg 
ggcagtggat 
actgcgt.-t 
ttcctgaccc 
gttggaag aa 
ctccatgg-c 
tgtcgtatgc 
gtccct <gaga 
acaaigacctg 
t ggggt ccac 



tttt tatg gc 
caa gt ::ccca 
Jtctc:ig..:c 
::Lct t zi-zcc 
agaag-agga 
■za-zt z-zil gg 
■::c:t tar-::aa 
::c::t;ggg3::c 
—tocag 
a-3gac-:;ag 
.:3g jag- 



? ac: g: - a 
3 ggt agc'::-t 
ag::grctctc 
-at: cagcgtc 
gaggggtggg 
:t ::acaccca 
ctotgaggac 
atggct -ctt 
gtggatagct 
cat aga tgcc 
ocaacctct c 
at ggaggtca 
ccctgactct 
ccaaggctgg 
ctt ccca gac 
ggctgtggtg 
ct t cccaagc 



tccct catcg 
g g t cc: ag ct 
c rtgtt-cag 
cg-ttgtctc 
g .^Lgcagcat 
ag ::cgggc 
ag ::c aggag 
g a a a - 1 c t c 
::a -c ::tctt; 

■:u--gg::gg 
■ :: a r. a t c 
— — rgg -:c 
C :cc::g g g gg 
g:- gctcggaa 
::c a t g - - a ag 
z-z a acag - - 1 
g :-ca a gggg 
cccccag:ga 
aat gccgcca 
cctcg-gat 
ttggttccgg 
tcatcacctc 
cctgc-cctg 
gccacaccca 
cagatctctt 
tgcttctcct 
gggaatcaga 
tgtgggtctt 
ctccagagag 



1 ^ 5 0 
1 '■;[)(; 
1 -'SO 

1 ;k)0 

2' )()() 

;^'V)C 



: " ^- 
"-I ■ 1 

. 

■■ 0 ('■■ 'J 
■il5 0 



Itcl: '_'cctcc acgattqtga aaacaaatqa aaacaaaatt. agaqca..jag ; :^2Q0 

L g a c c I g g a q ccct c a g g g a g c a a ci a u a 1 1. : ate t c c ■ a c c t. g a c t c t a qc . ^ z 5 0 

ra'-t g.^+: ttc tcct./ta-g- .^a t; -a ^M. ■- a q -r: .--.^aga 1 1. a+- ^ t 'KI' - 

tgagga ^ca gccctgc^tg ctq^-i cttcc . a: c a i.:a a-i 1 1 1: gga t i.vu:ag'.j 

ri a g t ( j q aqqn q ccaq a g g t g c c 1 1. I g t. g g a g a r a g c a g g g c t g : ■ t. g g q .. 4 0 ( ) 

a g a g g g t g t . g g a cj g a a g g a q c t: t e t. c g g ^ i g c C'-rrtct c a g c c t: t: rn: c t. i 4 ( ' 

ggg'-^-v:tcc tctagagaag agctc.iact.c tctccc-aacc tcacc.it;gga '^':)00 

a a g a . i a a t a 1 1 a t g a a t g c c a c t; g .a g q c a rtq c q c c ct. a c c 1 1;^ c'l t g cc [i S 5 0 

.iaa^^a^-iaggq Itcaaggct g gqt'M. aqcga 'igat .u: tga.-i qqaa^i jqaga 

t- a t: q a q a c: q t a g t c a a a a g c a c - a t: c ci - g t a ' ^ g 1 1 a tea e t . ^-e: a a q a ^ 5 b 0 

-:ttaa']aaat.. t:tgataeeat aaaata^gtaa aaaaa'^iaaaa aaaaaa^iaci.-i ^-UO 

aaa^iaaa aa<"i aaaaaa ?71b 

.-..a 10:- 211 

■:-211..> 985 

:212> PFT 

"213> He mo sapiens 

c4 00> 211 

[let Gly Gly Met Ala Gin Asp Ser Pre I-ro Gin lie Leu Val His 

1 t IC) 15 

Pro Glr. Asp Gin P.eu Phe Gin Gly Pro 1 y Pro Ala Arg Met Ger 
2 CI 2 5 3 0 

Gys (31n Ala 3er Giy Gin Pro Pro Pro Thr lie Arg Trp Leu Leu 
35 4 0 4 5 

Asn Gly Gin Pro Leu Ser Met Val Pra Pre:- Asp Pro His His Leu 
5 0 5 5 00 

Leu PrC' Asp Gly TLr Leu Leu Leu Leu Glr. Pro Pro Ala Arg i^y 
t 5 3 Ci 7 5 

His Ala His Asp Gly Gin Ala Leu Ser Thr Asp Leu Gly Val Tyr 
',0 S5 00 

Thr Gys Glu Ala S-vr Asn Arg Leu Gly Thr Ala Val Ser Arg 31y 
a 5 IOC) 105 

Ala Arc| Leu Ser Val Ala Val Leu Arg i31u Asp Phe Gin lie Gin 
110 1 1 a 1 2 0 

Pro Arg Asp Met Val Ala Val Val Gly Glu Gin Phe Thr Leu Glu 
125 130 135 



Cys Gly Pro Pro Trp Gly His Pro Glu Pre Thr Val S^-r Trp Trp 

14C ^ 14: 15r- 

Pys Asp f PI y Lys Pro Peu Ala Pou Gin Pre Gly Arq His Thir Va] 

UP IGl 

P^r Gly Gly Ser Pou P-1.1 Mot A P:i Arq Ala Glu Pys P-r- Asp Glu 

r/p 17P 1P(' 

Gly Thr I'yr Met: rys Va ... Al.a ll'ir Asn Per Ala Gly His Ar-a (■ ..u 

n-P. 19; TP' 

Se-r Arcj Ala Ala Arq Val Per lie Gin Glu Pro Gin Asp l^yr lPi~ 

P(t(; PO^ : :Pi 



Glu Pre; Val Gla Pfs: ],rMj Ala V;.il Ar.^ Ale Gin Pen Glu 



/OOl ; a ... 



1p;r- [.-u Pf^u Asn r-^^'o Asp^ IVo A 1 ."i ^"^ 1 u f'ly Pr^^-^ Py:^^ Pr."'' Ara 

P A' .P3 ' - A 

Ala Val Trp Poii ;A a" Trq:) Pys Val Per C"; 1 \ Prc^ Ala A A: Prc^ A. A: 

P'A':> 15(' /'P' 

Gin Per IVr Thr AUi Pen Phe Arg Thr (Pin Thr Ala Pro Gly G i y 
P^T) -A=P- ."■P: 

(jln (Aly pAla PrC' 'IG p ?-\la Glu Glu Peu Pe-u Ala Gly Trp Gin ;A;r 



Ala (Ala Peu Gly G.i y Peu Hrs Trf:> Gly G.A". Asp Tyr Glu Phe Pyr 
2 0 0 .PA. A A': 

Val Arq Pro Ser 3>/i' (^ly Arg Ala Arg G.iy Pro Asp Ser .Asn \'aJ 
A)S 31Ci IP 

Leu Leu Leu Arg L^>u Pro Glu Lys Val Prce Ser Ala Pro Pro Glu 
3p 0 ^ ? 3p 

Glu Val Thr Lea Pys Pro (^ly Asn Gly Fhr Val Phe Val Ser Trp 

a:a. 3-1 i"' :-;iP 

Val Pr-i) Pro Pre> Pnla G.lu Asn His Asn ^-Ay lie He Arg Gly 'I^yr 



Gin Val Trp Ser P^vu Gly Asn Thr Ser Pou Pro Pro Ala Asn Trp 

3 a a 3 7'.> 3 /p 

Thr Val Val Gly eP u GJn Thr Gin Peu lA.u He Ala Thr His Met. 

3^0 3cA. 3911 

Pro Gly Ser Tyr Gys Val G.ln Val Ala A P-.i Val Thr Gly Ala Gly 

3 as 10 j /PJP 

Pvla Gly Glu Pro Ser Arg Pro Val Gys Peu Leu Leu Glu Gin Ala. 

4 1 0 4 1 4 2 U 



^]^^t (';iu Arg Ala Thr Gin Glu l"TO Ser GIu riis G.! y Tro Trp Thr 

4 2 3 4 4 3 5 

L.-u ":lu Gin Leu Arq Ala Thr Lou Lys Arci Vic^ Gl u Val lie AJ a 

4 4(' ^M^> ^1'^' 

Tl^r Gys Gly Val Alo Leu Trp L(}u Leu Ltju Leu Giy Thr Ala Val 

4'V. 4 6(1 ItT) 

Gys lie His Arg Aru Arg Arq Ala Arg Val His Lr-u Gly Pro (^J y 



I-.na Tyr Arg Tyr Thir Ger Glu Asp Ala lie Leu Lys 11 is Ar-g Met. 

4 8': 4a(i 4 as 

Asp His Ser Asp Srn (]\n 'Tip Leu Ala Asp Thr Trp Arg Sr^r Thr 
'50(1 50' alO 

Ger Gly Ser Arg Asf) Leu Ger Ger Ser Scar Ger L^uj Ger Ger Aia^ 
bV. 'AG;. 

Leu Gly Ala Asp Ala Arg Asp iG^o Leu A; p Gys Arg Ar^j Ger Lpu 
L G.) .■ 34 C 

Leu Ger- Trp Asp Ger Arg Ser Pro Gly Yc... Fro Leu Leu Pro /\sp 



Thr Ser Thr Phe Tyr Glly Ser Leu lie ICi.i Glu Leu Pre^ Ser Ger 

a-Gl !.ey -GGj 

Thr Pre- Ala Arg Pro Ser Pro Gin Val Pre Ala Val Ar^.] Arg Le^u 

Pro Prr. Gin Leu >Gla Gin Leu Ser Ser Pr < ■ Gys Ser Ser Ser Asp 

5 ■141) !; G:)ij 

Ser Leu Cys Ser Arg Arg Gly Leu Ser Sei Pro Arg Leu Ser Leu 

6 (J 5 Pb'' ^3 15 

Ala Pro Ala Glu Al,.i Trp Lys Ala Lys Lys Lys Gin Glu Leu Gin 

h ::•■') GG5 0.3 G 

His Ala Asn Ser Sei;- Pro Leu Leu Arg Gly Ser His Ser Leu i.^lu 

G 3 tV; fi G4 5 

Leu Arg Ala Gys iGlu Leu Gly Asn Arg (Gly Ser Lys Asn Leu S^::r 

65:) .G)-. GGO 

Gin Ser Pre- Gly AG-i Val Pro Gin Ala Leu Val Ala Trp Arg Ala 

6P)3 P/-") 67 5 

Leu Gly Pro Lys L-j-.i Leu Ser Sor Ser ;.sn Glu Leu Val Thr Arg 

G-:^0 G3 3 690 



His Leu PrO' Pro Aia Pro Leu Phe Pro Hi.s Glu Thr Pro Pro Tar 
6;)5 7 00 7 05 



{ .; In o Q r Gin 
Tor lie Uiu 
r^r- I-ro Pro 
hid S e r S e r- 
Asp Gin Asp 
Glu Lgu Sor 
[-let Pro Arg 
Va ! Pro Thr 
t.-;ly Val (";iy 
Cys Leu Thr 
Gly .Ser Ala 
Val Ser Ser 
Arg Ala Leu 
Pro Arg Glu 
Ser Pro Arg 
Leu Trp Glu 
His Thr Gin 
Ser Gin Me 



Gin Thr Gin 
710 

Leu Pi' ") A.l a 

Sor Pr ■} Gin 
74" 

Ai-g Lto.1 Sor 
7 r 

Sor V;. . Lou 
7 0 

Glu Gl 7 Glu 

7 8 

Ala Pi Sor 

BL . 

Al a Sf- r- Glu 

8: - 

Pro Lys Gly 
Fro Thr Pre 
Ser Glu Asp 

e-Gj 

Ser A;- Gly 
&7 5 

Ala Val Ala 
8'>0 

Ala Asp Cys 
9 U S 

Asp GLu He 
9." 'j 

Trp Arg Pro 

Arg L':U Gly 

Ser S^-r Gin 
9G,5 



P' r o P r o V a 1 
Ala Pro ilo 
Ala Ser Ser 
Ser Ser 2>er 
T h r r o Glu 
Thr I-^ro 
I"'ro Vto Thr 
Pho Thi- Asr- 
Gly Val Leu 
Ser Glu Gly 
Asn Ala Ala 
Ser Phe Leu 
Val Asp Ser 
Val Phe He 
Phe Leu Thr 
Asp Trp Leu 
Arg Gly Met 
Arg Ser Gin 



Ala Pro Gin 
71:; 

Pr 1) 1 1 e L* ^u 

7 

Lou Sor Gly 
7 4 5 

Leu Sor S^^r 
7 00 

Glu Val Ala 

775 

Arg Asn Sor 
7 i)0 

Tnr Tyr Gly 



Met (71y Arg 
p 2 0 

Leu Gys Pro 
8 3 5 

Ser Leu Ala 
e' .: ( I 

Sor- Ala Arg 
8 65 

Ala Asp Ala 

880 

Phe Gly Phe 
8 95 

Asp Ala Ser 
1 ') 

r r Asn Leu 



Gli Asp Met 

Pr'j Pro Trp 
955 

Peu His Gys 
07 0 



Ala Pro Ser 

7 20 

S o r Pro y s 
7:^5 

Pro Ser Pro 

7 50 

Leu Gly Glu 
7-5 

Leu Gys Lou 
7 ~ 0 

Val Ser Pro 

7 ii5 

Tyr 1 le Sor 

8 1 1 

Tlir Gly Gly 

8 7 5 

Pro Arg Fro 
8 4 0 

Asn Gly l^rp 
E 5 5 

Ala Sor 1>:'U 
e 7 f ■ 

His Phe Ala 
8 8 5 

Gly Leu Glu 
90 0 

Ser Pro F'ro 
^15 

Ser Leu Pil' 

(■< 2 : 1 

Glu Val Ser- 
'"^'3 5 

Pro Pro Asp 
On 

Arg Met Pr^j 
.^7 5 



Lvs Ala Gly Ala S^-r Pro Val Asp Tyr S>er 
9o0 98 5 



r.rt.if icial So(5uence 



Synthetic o 1 i (}onuc 1 ect ide probe 
: -1 1 M : ■ . ] 

( l< idog' i^ii'Ct acatgtq*:q L ggcc 24 



ificial Sequent 



..'yiithetic oligonucleot i(ie probe 



:^ i]a--i:r,tc caqczqaqcc acac 24 
..14 



2 11 



bllA 



: 1 : ■ /vr"^:!:^ icial Sequence 



22;: i'.'ynthetic oliqonucle Dt ide probe 
I'l'-o- ; 14 

-.rf' T/icr' aoac qgagcctqtg gagcttctgg otgtgcgaat tcagctggaa 50 



:21i.' 
211 



or.) 
27 4 9 
2: IA 

ilomo sapiens 



2 : 1:- unsure 
J22/- l:>)9, 1887 
'2 2/' unknown base 



:4ij0 ■ .^15 

otoocacggt qto 

ttqcctqotg etc 

goqggttcqa agq 

c:.qaggqaoc ac 

t-30tgotot gg 

aqggcagggt gt 



oagcgcc cagaa':gogg ::ttctggtoc tgctatgggg 50 

ccaggtt atgaagcoct ggagggcooa gaggaaatca 100 

ggacact gtgtcoctgc agtgcaccta cagggaagag 150 

qgaagta otggtgcagg aagggtggga tcctcttctc 200 

aocatct atgoagaaga agaaggcoaq gagacaatga 250 

catcogt gacag::ogoc aggagototo gotcattgtg 300 



accctqtgga acctcaccct gzaagacgct ggggagtact ggtgtggggt 3^ ^ 
cgaaaaacgg gg-cccg^tg a^tc^ttaot gatctctctg tt-;jtctttc 4C'' 
ca^gaccct:^ ctgtcct-c;c tccccttctc cca^ctt zca gcctctggct 4^.-' 
a-3acacgc- tgcag::c-aa g ;jc n ^a ^Kiot cagcasa-cc agc::cccagg 5C'i' 
attgacttct cct:gg;]ct:c:t aacc:rgcajc ca^cacagcc aagcagggga b[--^ 
agacagggga tgaggccact c - ^ t tqcc: ^g ggacttcccy gt acgggcac 6(:'- 
gaaaggactt ct.cagtacac aggaacct:ct cctaaaccag cgacctctcc b^o 
tcctgcaggg acjctaccgac cccccatgca gctggactcc acctcagcaq 70a 
aggacaccag t(:cagctci;c agcagtggca gctctaagcc cagggtgtcc 
atcccgatgg tccgc atact cgccccagtc ctqgtgct:gc tgagccttct; 
a^..aaqccgca gcicct ga t 'jg ccttctqcaq ccacctgc.:tc ctqtggagaa B'. ) 
aagaagctca acaggaca :g gagacacacja ggaacgatgaa gtt:ctgqctc: 9:-) 
tcacgcttoci ctgcggagga aaaggaagcc cclAcccagg cccct ga(:gg 9' ■) 
aaacgtgatc tcgatgcc^c ccctccarac atctgaggag gaqctaggct I'.^OO 
tctcgaagtt tatctcagcg tagggcag(ga ggccctcctg cccagqccag li'bg 
cagtgaagc-a gt.atggctgg ctgaatcagc acr^gattccc gaaagc-t^tc 11 Ou 
.-^cctcagcc tcagaqtcca gctgcccgga ctccagggct: ctccccaccc 11 ^-C 
tccccaqqcr ctcctcttgc atgttccagc ctgacctaga agcglt^t^gtc l.:00 
aqccctggag cccagaqcgg tggccttgct cttccggctg gagaclqgga i::SO 
catccctgat aggttcacat ccctgggcag agtaccaggc tgctgaccct 1:.00 
cagcagggc.c agacaaggct cagtggatct ggtctgagtt tcaatctgcc 1350 
agcjaactcct gggcctcatg occagtgtcg gaccctgcct tcctcccact 1400 
ocagacccoa ccrt^gtottc cctccctqgc gtcctcagac ttagtoccac 1450 
ggtctcctgc atcagctogt gatgaagagg agcatgctgg gg^:gagactg 1500 
ggattc^igg-: ttctcfitga accacct-gca tccagcoctt cagqaagcct 1550 
gtgaaaaacg tgattcctgg ccccaccaag acccaccaaa accatctctg 1600 
ggcttggtgc aggactctga attctaaoaa tg-ccagtga ctgtcgcact 1650 
tgagtttgag ggccagtogg catgatgaac gctcacaccc cttcagctta 1700 
qagtctgcat ttgggctgtg acgtctccac ctgccccaat agatctgctc 1750 



t.Mctqcgac accaqatcca cgtggggact cccctgaggc ctgctaagtc I TjO 
-^.l(]c]ccttgq tcaggtcagg tgcacattgc aggataagcc caggaccggc 
acaqaagtgg ttgcctttnc catttgccct ccctggncca tgccttcttg : 
-ctt:tgga3a aaatgatgaa gaaaaccttg gctc-ttcct tgtctggaaa 1':^^'' 
ggqt;t:a-ttg cctatgggtt ctggtggcta gagagaaaag t^igaaaacca . Ou^i 
gagl.. ;jcacgt aggtgtctaa cacagaggag agtaggaaca gggcggatac .O^^^ 
ctgaagglga ctccgagt:cc agccccctgg agaaggggtc ggqggtggtg .JO'i 
gt;a<iagtagc acaactacta ttttttttct ttttc:c?atta ttattgtttt 
ttaagacaga atctcgtqct gctgcccagg ctggagtgca gtggcacgat :■(■ ' 
ctccaaact:: cgcctccrgg gLli::aaglga Itcttotgcc tcagcctccc 
gactag-tg:] gattaca^jgc acgcaccacc acacc':ggct aat:ttttgta ./i*') 
cttttagtag agatggggtt t;:accatgtt ggcca^gctg gtcttgaact .a-SO 
ccta^acctca aatgagc:tc ctgcttcagt ctcccaaatt gccgggatta /'lOO 
cagocataag ccactgtgtc tggccctatt tccttnaaaa aqtgaaatta 
agarittgttc agtatgcaaa acttggaaag arggaggaga aaaagaaaag - 
qaagaaaaaa atgtcaccca tagtctcacc agacactatc attatttcgt . '■'^) 
t.tt:.::ttgl.ac ttccttccac tcttttcttc ttcacataat ttgccggtgt , *;f>g 
i;ctltttaca gagcaattat cttgtatata caaotttgta tcctgccttt 
tccaccttat cgttccatca ctttattcca gca-ttctct gtgttttaca J7l:0 
rjacctlttta taaataaaat gttcatcagc tgcataaaaa aaaaaaaaa 27-1^^ 



Hciinc' sapiens 
•MOO 216 

Met Arg Leu Leu Val Leu Leu Trp Gly Cys Leu Leu Leu Pre. G.ly 

1 " 5 K: 15 

Tvr Glu Ala Leu Glu Gly Pro Glu Glu He Ser Gly Phe Glu Gly 

20 2^ ^^'^ 

Asp Thr Val Ser Lc-u Gin Cys Thr Tyr Arg Glu Glu Leu Arn Asp 

2 5 '^^'-^ ^5 

His Arg Lys Tyr Trp Cys Arg Lys Gly Gly He Leu Phe Ser Arg 



.:ys S'M Gly Thr I].- Tyr Ala Glu Glu Glu G]y Gin Glu Thr Moj 



Lys Gly Arq Val S^t lie Arq Asp Ser A: } Gin Glu Leu Ser L-ri 

Ilr Val Til- l.eu Trr- Asn Leu Tnr Leu Glu Asp Ala Gly Glu Tyr 

li-M li}^ 

Trp Cys Gly Val Gl.u Lys Arg Gly Pro Aup Glu Ser Leu Leu 1 

11..) i:- 1--^ 

^^er [,eu Fh- Val PL" Pro Gly Pro Cys Cy- Pro Pro Ser Pro S-r 
l.r'^ I-:- 1:^ 

Pro Thr Phe Gin Fr - Leu Ala Thr Thr Atq Leu Gin Pro Lys A L-;i 
Mu 1-L> 1^-' 

[.v-^ Ala GJn Gin Tnr Gin Pro Pro Gly L-.u Thr Ser Pro Gly L-.j 
15^. ^''-'-^ 

Tvr Pro Ala Ala Thr Thr Ala Lys GLn G L/ Lys Thr Gly Ala CG u 
17 II ^"-'^ 

Ala Pro Pro Leu li': Gly Thr Ser Gin Tyr Gly His Glu Arg TLr 

Ser Gin Tyr Thr Gly Thr Ser Pro His 1- Ala Thr Ser Pro Pi 
20*-' ^ 

Ala Gly Ser Ser Arg Pro Pro Met Gin L^u Asp Ser Thr Ser AL^ 
:;]-, . Lu -Ab 

Glu Asp Thr Ser Pro Ala Leu Ser Ser Gly Ser Ser Lys Pro Arg 
:30 -^0 

Val Ser I'^e Pro Met: Val Arg He Leu Ala Pro Val Leu Val Leu 
jjS ;y-o 

Leu Ser Leu Leu Ser Ala Ala Gly Leu He Ala Phe Cys Ser His 

--^o 

Leu Leu L-u Trp Arg Lys Glu Ala Gin '.-In Ala Thr Glu Thr Gin 

Arq Asn Glu Lys Phe Trp Leu Ser Arg LvU Thr Ala Glu Glu Lys 
2^.0 ,'95 300 

Glu Ala Pro Ser Gin Ala Pro Glu Gly Asp Val He Ser Met Pro 
3n5 315 

Pro Leu His Thr S-r Glu Glu Glu Leu 'Aiy Phe Ser Lys Phe Val 
310 ■■3:5 330 

Ser Ala 



MO:- 217 

1 1 : 2 4 

■].?:- mh 

: 1 3 A]: 1. 1 f i v:: i. a 1 5 e qu e n c e 
■2(V 

2 7^ i ^, y r 1 1" hi e t i. c o i i g o n ucle o t: i d e p r o t) e 
; 0 0 : 2 : ' ' 

■ c c t qca c 1 1 g c a (r c t a c a q cj g a a g 2 4 

■ 1 (] : :■: 1 8 
; 11: 2 4 

212> ijUl\ 

:A 'r : v\:-:t: 1 f i ci al Sequence 

2 2c- 

2"' ■ : ! ' r ^ t" h e 2 i c o 1 1 g o n u c 1 e o t i ci e p robe 
lOie 21H 

:*->:-f (:^r:c::cc ctgcttggct gtqg 24 

.il-r 219 

1 1 ; ■ 4 7 
2 12: 21IA 

."21-2 2.r't:if icial Sequence 

, 2':".;' 2ynthecic oligonucleot ide probe 

ccacatc 4 7 



tgcaggcgtg 50 
aacaggtgga 100 
tagagtgtac ]50 
ttgagaaatc 200 
gcactcaagc 2 50 
tgagctgcct 300 
tccacctctg 3 50 
gtggtgcc::a 400 



in:.:- 

■ \<p.i)c~iru]aa gggtgggatc ctcttctctc gctgctctgg 
2 1'.':- 220 

;;i:: 'i^so 

212:- DlIA 

2 1 v - Homo sapiens 
4:)ii:- 2^0 

tt; i^tgactaa sagctggcct agcaggccag ggagtgcagc 

5':rjgt ;gcag gagccgcaga gccagagcag acagccgaga 

: i ^tg-.jaaa gaa ^cagtgg tctcgcoctg ttgcccaggc 

2 ggcgtgatc atagctcact gcagcctcag actcctggac 

c^cctg -lott agcctcctgc atatctggga ctccaggggt 

--tigttt — tt ctccttctgt gagtggacca cggsggctgg 

gr:cst-:caa agct::agctc tgagc^agag tggtggtggc 

cc 7-cggcat agaagccagg ag::aggg^t tcagaaggcg 



1 ^* 'hv-}-itca tgtt.qttcjq- C(-t .j-jt; t. t ctgctcagct qc^ ^ t: q'M: a c^- -l^'O 

^ '1 ■ '/.iqt: gag gccaagcrct \r^y]\- -'^llq tgaactqqcc aqa g t q^.^ t. a c 500 

:i''tt:cgq gotggacqqa t a 'v^qq qa t acaqcctggc t qac t q^vj t c SOa 

* ]■ ■■ 'I l.aat; t atttcacaaq L-q(]1: 1. 1; caac gcagcLgct.t t (j'jaat: cua^d 60L' 

qq^ t.qatggg aq a cc a <:i c a aaq(jqat"a"^t; t C(::agatcaac a(jc.:c(]qa qq t. GS'j 

a Oq<^.:qraa cctcaccocc} a.i^^'^ t caa -ca acgagtgccg gatqt actgc VQij 

' ' \:q.it t t.qt tagaatcaraa ta -aa qqa I: ac ::g t a t ct. g t ^jcaa t. g ^i a 7 5'"' 

a 1 ^ . ' 'a aaa ga gcc t q<-; qt.atq(]qt.ta ctgggaggcc r qqa qq'."a.i 1 a 80''| 

. qi.-';^agqg aaaagacatc ai'Maa^tqqq tggati^qctg l.gact t c.:t. ag a 5 J 

a..it ga^rtcgga accalqcaca q.;aqqata;]qq aaatqtggtt tqgt.tcctqa 90^1 

^ • 't ^laq.a; r;g q^jaaqaaaa^j ■ -'/aq' 'qaa t a aaggjtggtt r]aa cqtajci a a a5j 

?M y/?A 
vir- 146 

;.: 1 : ■ vrt 

/. 1 ' '■ Horri'.^ sapiens 
4CC.^- 221 

[^at Leu Leu Ala Leu Val Cys Leu Leu 3er Cys Lou Leu Pro 3^!r 
1 5 15 

i ' f r C 1 u Ala L y s L f:^ '..i T y r' 0-^ 1 y J\ r rj (5 y s G 1 u Leu Ala A r g V a 1 L ; u 

;a:) ' ' 5 5 ?;o 

[1.1- Asp Phe Gly Uri Asp Gly Tyr Arg Gly Tyr 3er Leu Ala Asp 
5; 5 4'i 4 5 

Trp. Val Cys Leu Ala Tyr Phe Thr 3er Gly Phe Asn Ala Ala Ala 

Leu Asp Tyr Glu Al,i Asp Gly 3er Thr Asr: Asn Gly lie Phe Gin 



lie Asn 3er Arg Ar':i Trp Cys 3er Asn Leu Thr Pro Asn Val Pro 

'j 5 ' '-^ 0 

Asn Val Cys Arg Me" Tyr Cys 3er Asp Leu Leu Asn Pro Asn Leu 

55 100 10 5 

Lys Asp Thr Val He Cys Ala Met Lys He Thr Gin Glu Pro Gin 

110 115 120 

(Uy Leu Gly Tyr Tiqj ^Llu Ala Trp Arg His His Cys Gin Gly Lys 

125 150 135 



Asf.) Leu Thr (51u Trp Val Asp C:ly Cys Asf- Phe 
14U 145 



:l 1 ■ 





nil A 












: ■ 1 


- /i r t: 1 f i c i a 1 S u e n 


c o 










:V.'n t het i c o ligonu 


c 1. ec".)t ide probe 






■■1 O'' 














1 ■ 


.■:t -atgt 


tg- tgqccct 


gqtr: 2 4 








"■"^ 1. 1 
,.■:)■ 




c i a 1 Sec]i..ien 










■.::2. ' 


/;/nt het i c o 1 i.gijnu 


cleotide p 


•robe 








■ . .:3 












1 1 - 


<:g.:-:aga 




cag 23 








:.?1.: 


■ a:ia 












' M - 


Aa~ti ficial Sequen 


ce 










/ynthetic ollg^jnu 


cieo^ide probe 








. .M 
cc* -fcta 


c cct ccaagt 


■gaggccaagc 


t ctacggt eg 


ttqtg 4 5 




:;:]': 


A .iS 












;.:i 1 


A ;.i)4 9 














AHA 














A :-:..)mC) sapiens 










MO: 


A ;:i5 














.■:g-*;.gcc 


ccgggcoggg 


ogcccgcggc 


ggcaccatga 


gtccccgctc 


5 0 


.^■'-} 


.:ct qogt 


tcgctgcgcc 


tcctcgtctt 


cgccgtcttc 


tcagci::gccg 


100 


zq -i 


qC : :Ctg 


gctgtacctg 


gcc aaga tgt 


cgtcggtggg 


gageat it ca 


150 




■"ia T'.jaga 


cgtgcg sgaa 


act ca a gggc 


otgatccaga 


ggcaggtgca 


2(A:) 




gt'icaag 


cggaacctgg 


aag t catgga 


ctcggtgcgc 


cgcggtgccc 






tgg--: :at: 


tgaggagtgc 


cagtaccagt 


tccggaaccg 


gogctggaac 


3^:0 


Lg.: 


tc : icac 


tcgacrcctt 


gcccgtcttc 


ggcaaggtgg 


tgacgcaagg 


.35 0 


qa-: 


teg igag 


gcgg-cttcg 


tg tacgc aat 


ctcttoggca 


ggt gtggcct 


4 -Aj 


t; t. g 


c a g t g a c 


gcggg:gtgc 


agcagt ^ggg 


agctggagaa 


gtg-ggctgt 


4 50 



q-iv^-iv^qacaq tgc^atqqqQt caqcccaca(.} gqcltccagt cjqtcaqqalq 5'V) 

- :^ ct (]acaac a t rricd: a ■ aj q t.. qta^q ;^ct.. t ctracaqt.^^a t q t -aq a t q 5 a ' i 

t y la ji'] aaa-'aaaa:q • : a^ r :i a\.^ a' ^ - -q. a.;av;+ ^ c 

^"^^Via.^■■:a^:q a a^.v ^ ";aa rj . j.i.i'aaa. ai 1. ^' ■■":t- q.ioa^aiaa Laaqa^itaqa oaj 

:ta;c.,.i,jt a.- aaa^ M-:^qv 'jt ; Maq^ ' f q tqai^jt: a, laq ^laqtaatqa.^ 7aq 

q i'TC' 'a t. qv:^( - q r^- a a; t... ^jc ^Mqqlq^qla acq^/aatqaa qqa q=.^..iq 1 1 t VSO 

r^at". qq 1 qcviai ctqaqqt.qqa q(x:a c^q acqa q t.. (-.^c^qcl ta.: t (^caqqqcact 8:)0 

qql a(a^■■icq^^ a iK'^q aa f:a i q I t. t.aaa qa xjcci aara^jatcjaq qacat..q(^t qt; 6'.*') 

-i^^n.qq/.ia/''- t-j • a- , ^ c t t. at..q1. .^aq> - c gqaa at qr^q a^qa^jqcgt-j 9)] 

■ 't 'jq^] a:i ■]:: q v] 'cq ^ aa c .i 1 qcia .^aaq aaqtaau^qq '.a.-a t ;.:aa ag a 9aO 

■ 't; q/i'aat a atqja^'jto _]■ -q^^a .1 c t" 1 c:^aaaaq]aq ai ■ jq aq a la a; 

t aq'"M a<'i 2cq ata'^aqct.qa :;i a t ta.a.: a c t. qaUjctaatt ^-q t aa /iq t: q a laar 

'-(jqcaqV aac aqaq:jat(;qt M^jaq t ta.]ca c aaqtqacqat qa ccq^aat gc 1 1 }C 

rtagccctqc qc::qgaaacc acctagtqgc caaqqqaagg ccgaLaattt 11. a'' 

aaacac^tatc a a ^ c: aacct. a ccccaagaga taatggtt;gt attttt. tqtt: Kajr 

^■q.qgtq. t gqt ttt:tqgqtcc tcatgtt.^tt tat;t.gacqaa at:ca(jqcagg laS: 

caac(^^:^^Rq qq-ra ■.:ca a c aqaqactr-.:c C3aagact..gq qcctttqtqg ll'O; 

ctgccac:: aa cc^aa ggqa a cttgatcgtg cagatqgctg cc -gcatqtg l a a': 

gctgccactg accactcagt tgttatctgt gtccgttttt ctacttgcag 1A0^~. 

acataaggtg gagtaaaaag qagtattacc a^cacatggc tactgaccgt lAb^'. 

qtcatcgggq aagaggggga cttatggcag ggaaaatagg taccgacttg ISiq' 

atggaagaaa caccctctgg aaaaaaga<3c tcttaactct ccagcacaca la5i; 

t. acacatgga ctcctggcag cttgagccta ga.Bgccatgt ctcrcaaatg l^'Oi! 

ccctgagaaa gggaacaaqc agataccagg tcaagggcac caggttcatt l^:>5i; 

tcagccctta catggacagc t' agaggtt cq atatctgtgg gtccttccag I'O^'. 

q-aaaqaagag ggagatgaga gcaagagacg acagaagtcc caccctagaa I'.'jT 

-"-f:;cagcct ga cccaqcclqc ccctqagaag aggaaactta a cca ct. cccc: l^:OC 

aqacccacct. aggcaggcat atag<.^ctgcc atcctggacc agggatcccg 



rj. -r-i.^jc-t t i..(jcaqt^-'at:q nce-qacjt: car ctttcacaqr act. gt t; cc t. c 1^"'00 

ra-i t qaaa'M. q a/iaaacrtcac ac.jcacacar a c."i ca ^ -a^-a^ ^ acacacacac 1^^5 0 

■.:r.i:\:ia.u-: qqa<a.ica';ac a : ^a c*.M: q' ^ j.iqd a-i^aaa a^iqqa.iaqqq 2l'00 

■'1 q1 a'-ct 1 1. jaaqt.catqa > -cq^r jt. a.-ir^a 1: t t; Cc: ^ v.-jq. v i r f qt t. t; a 20-\9 

/ 1 ■ TRT 

a ! V ■ Horua a a pi ^ aa: 



al!uv. 22 6 

I^%q- 2a.r Pro Arq acr Cya l,eu Arq S 



er Leu Arq Leu laaj ^al [-^he 
1 fi ' 



A 1 ^1 1 t^he :"'er 7; A^ a' 

: 0 



Ala Ler Asn 'Irq- L^aj Tyr L<::u Ale 



2(1 



• r :-er Val A.y a-r- lie a-r Ala AAi Gla Thir Cys Alu L 



Lfu Lys r;[y 2eu 



Gin Arq (.An VaJ Gin Met. Cys Lys Arg Aaii 

aC: 



Lea Glu Val Her /aa'' Ser Val Arg Arg Gly Ala G]n Leu Ala lie 

(2:) " 7 0 'A: 

Glu Glu (ays Gin Ayr Gin Phe Arg Asn Arg Ar-.j Trp /Asn Cys Ser 

2 0 6 5 20 

Tlir Leu Asp Ser Leu Pro Val Phe Gly Lys Val Val Thr Gin (^y 

a 2 IOC! lO':- 

Thr Arg Glu Ala lil a Phe Val Tyr Ala He Ser Ser Ala (21y Val 

120 115 120 

Ala Phe Ala Val Thr Arg Ala Cys Ser Ser Gly Glu Leu Glu Lys 

125 120 135 

Cys Gly Cys Asp Arq Thr Val His Gly VaJ Ser Pro Gin Gly Phe 

lAO 14 a 1 5 0 

Gin Trp Ser Gly (a/s Ser Asp Asn lie Ala Tyr Gly Val Ala Ph- 

155 160 16^ 

Ser Gin Ser Phe Val Asp Val Arg Glu Arg Ser Lys Gly Ala Ser 

1.'0 17 5 13 0 

Ser Ser Arg Ala Leu Met Asn Leu His Asn Asn Glu Ala Gly At'i 

125 100 135 



Lys Ala lie Leu Tar His Met Arg Val Glu Cys Lys Cys His Gly 



2 )0 



2 0 5 



210 



Val Ser Gly Ser Cys Glu Val Lys Thr Cys Trp Arg Ala Val Pro 



215 



220 



Pro Phe Arg :jl.ri 'J-il Gly His f\la Peu Pys 21u Pys Phe Asp G ] y 



2 30 



3 5 



Al i T\\i Glu 22.1 1 (Jli: Pro hiq Arg Vdl GJ. y Ger Ger Arq Pi la 
.M 5 25 D 



'/a i Pr':) Arg Asn ALo Gin Phe Pys Pro -Pis Phr Asp Glu Asp P^ju 



2 n(l 



2 b D 



/.ii Tyr Peu Glu rco Ger Pro Asp Phe Cys Glu Gin Asp Met 2^lq 

2er G A/ Val Peu G^y Thr Arg (H y Arg I'hr Gys Asn Pys Thr Ger 
2 Pj 2 9 5 ijO 



i Ho Asp (:;2y Cys Glu Peu Peu Gys Cys Gly Arg Gly Ph 



30^ 



3 1 0 



i 12ir Ala Gin \2i] Glu Peu Ala Glu Arg Cys Ser Gys Pys Ph 



o3i 0 



2 is T'^t.) Gys Cys Ph*- Val Pys Cys Arq GPn Cys Gin Arg Peu Val 
222 34 0 " 34 5 



GLu P-ai His Thr Cys Arg 
3PiJ 



2. 1 1 ' P.-; 
:2I2 ' DflA 

:2l -1 ' /-vi-p i f icial S^oquence 
:G2i"i ' 

■223- Gynthetic ol loonucleot ide probe 
:4 0P - P27 

■7 ■■jcagctg caaattccac tgg 23 




:212 • ['NA 

2 1 • /u~tificial Sequence 
2 2 p: ■ 

.':2 3v Gynthetic oligonucleotide probe 
4012- 228 

t(.jat gq<]aga ctgtttaaat tatcggcc 2 8 

21 PV 22 9 
2110 4 1 
213 PIJA 

2.i:--:- Artificial Sequence 



22 0 



■ 2 2 3 S y n t h e t. i c - 1 i q o n u c .1 ^ j o 1 ■ id p r o b o 
.ADO'- 229 

I. q'jt t; C'lt: ca a'::t ' J' -'.-an'^a a t. a i'.^:^ r] t. ^ r r-i' i t 4 1 

2 10;.' 2-a 
21 1-' 1222 
212- DNA 

2 1.2' [2 -'no yal■ien^^ 
■402 ■ ..^0 

V - ■ J q ' n. ^ q ^ ; q t. q q q - q q ..n - q c q ^: q q q ^' ■ ■] '.1/1 > : q ■ a ^ q ■■^1 ^ ' q q a c cj c q t. q q q c: t_ 5 0 

qqqt-qc^^tgc at ra-v^aat.qg a < :-a caav ^."ay q qtaaaq>'aaq t qqqqaq qaa 100 

'V^' rrq<.rqqa -.rj t ^a q a qa'::'.;<a;t jqq q.-i- ^a-."' a ;at. a^aiatqaaq^^ 1^0 

Maa^'a-^'a-cc t. -t t. <at t qqc ^r r ■ t ..n a ct qq t. .. - v a^ q t .-a-qq. ta'^ 200 

-]f|ra qt rj^jf t q, iqt ,it- i-a 1" q t t q t ( ^ - ^.^i q q ' ' ■ ^ t r ' ' / 1 f ^■ J q a a '"^ a (-V] - ' q q 2 0 

'^q'M. q qa ^'qqaa-i.-jcjC cM, ■ q. q;raqa ^airi .r. - : -I qa <-i q ■a.ajo aq 300 

a ■ ^ q q ' :2.. q q q t; <i ■ a -a la ] a a a q q > j a q q 0 q . i a ^ : ^ ■ ' q ■ a c a a a 1: (j ta ^ 2 2 0 

a I a ( j q q ( ] a c g a q cj a q c age I q c a cj a c ^ a a c q a ( | ( ^ q a q q a g c 1 1 g g g a q g 4 0 0 

(jq'7agg'jgaa qc: t qa ta;jga g cagqaqaqcg cccl a'.:'qqqa aatqcqlgag 4 50 

cgaqtgaccc agqqcttggc tgaaqccggc aggggc^-gtg aggacgtccg C 0 

caci tjagcag ttccqqgcgc tggaggccqt. gacjgctccag aacaactc^ct 55 1"' 

gcqagcagag ccccacqacg tgqctgtcca tcgagagctc ctgctacttt OOi;' 

ttaact<.;jtgc caaagacga- gtgggcggcg gcgcaqqatc a::tgcgcaga 050 

tgccagcgag cacctggtga tcgttggggg cctggatgag c^gggcttcc 70a 

tcactcggaa cacgcgtggc cgtggttaC: ggctgqgcct gagggctgtg 750 

cgccatatgg gcaaqgttca g^gctaccaq tgggtgqacg gagtctctot OOij 

cagcttcagc cacta^gaac- agggaga-^co caatgacgct tgggggcg'::g 85':i 

agaactgtgt catgacgctg caaacgggga tgtggaacga agcaccgtgt OO-:' 

gaaagc^aga aggacggatg gstctgtgag aaaagqcaca satgctga'^c 050 

ccg^ccagtg ccctg;gagcc gagcaaaotg aagcatgtcg tatactgggg 1000 

gctgctcacc tccctggatc ctggagctga ttgccaaaga gtttttttct 1050 

t. cc^caca ::a -cg'::lg atga gt ::t aagaa :i cact Iggcac aa a ^tagccc 1 IC^O 

Iqtacagacc agtgcctggg atctggqaca Occatgccga catcatccta 1150 



actccactca cgcagaccca acctaacctc cactagctcc aaaatccctg 12 00 

ctcclqcqtc cccgtgatat jcctccactt ctctccctaa ccaaggttag 1/00 

qt.gactgagg actgga:|ctg tttggttttc OcgcatOttc caccaaactg 1:00 

gaagctgttt ttgcag:ctg aggaagcatc aalaaatatt tgagaaatga i::00 
aaaaa 1 j 5 5 

v.no:- ; 31 

0 11> 2 90 
^- 0 12> t'RT 

< 0 1. 3 > Mem c s a p i t:^ n s 
<']0 0> 2 31 

flat A-p Thr Thr A::g Ty.r Ser Lya Trp Glv Glv Ser Ser Gla Cl.j 
1 0 la 



al Pro Cly Gly Fr;> Trp Giy Arc^ Trp 



Pro Leu Phe Lea A I ;i Leu Ala Val Leu Vil Thi" Thr Val P,gu Trp 

^0 y, 

Ala Val lie Leu S-r lie Leu Leu Ser Ly. Ala Ser Thr Glu Ara 

O:! M 6" 

7^1a Ala Leu Leu A:--g:> Gly His Asp Leu L-a Arg Thr Asn Ala Se:. 



Lys Gin Thr Ala A Leu Gly Ala Leu Lyr; Glu Glu Val Gly A:-^p 
:-0 1-0 )() 

Cys His Ser Cys Cys Sei^ Gly Thr Gin Ala Gin Leu Gin Thr Tnr 
■■^5 100 la 5 

Arg Ala Glu Leu Gly Glu Ala Gin Ala L\-s Leu Met Glu Gin Glu 
110 110 100 

Ser Ala Leu Arg Glu Leu Arg Glu Arg Val Thr Gin Gly Leu AJ a 
1-":^ 100 100 

Glu Ala Gly Arg Gly Arg Glu Asp Val Arq Thr ':.lu Leu Phe Arq 
14 0 14 0 1^() 

Ala Leu Glu Ala Val Arg Leu Gin Asn Asn Ser Cys Glu Pro C'/s 
105 100 10^: 

Pro Thr Ser Trp Leu Ser Phe Glu Gly Ser Cys Tyr Phe Phe Ser 
170 170 10 0 

Val FzD Lys Thr Thr Trp Ala Ala Ala i^lri Asp His Cys Ala Asp 
:::0 100 lyO 

Ala Ser Ala His Leu Val lie Val Gly Gly Leu Asp Glu Gin Gly 
Oi'O 2 00 210 



Lou Trir 



•rg 



:20 



f\iq Ala Val Arg His Leu Gly Lys Val r,\n i]ly Tyr Gin Trf) Vu 1 

L30 G, .:-L. 

A^:f■ Gly '/.il Ger Leu Ger Ph^^ G-.-r His Lrp Asri Gin Gly -1^ 1 u It-- 

L4 5 L^O Ls.^ 

A;--u Asp AGi Trp y Arg Glu Asn f:ys Val Met Met. L-u His Tin 

LbO 2lL LL^': 



Ala [- r ("") ' 



^s[-. 



2 7 



.1 f :.' r 
'SO 



Trp. 



Gu L\ 



Arg Hi,: 

s qr\ 



1 n 
1 1 
12 



2 3: Lynthetic o I i gonuciec'" idf^ L)robe 

0 0: ._?2 

■ej,:g,-iactg tqtcatgatg etgc 

10:' . 3 3 

1 1 : ■ ; ■ 
[2: GMA 

LG. ■ !■ r 1 1 i c i a 1 Seq u e n c e 
;gv . 



:2:::- Gynthetic I i gonuclec^t ide probe 
OGG- AB3 

Itttctgaga ctcagcagcg gtgg 24 



11 0: • 


4 


G. 1 : - 




G .G • 


L'MA 


G. 3: 


Art 



2.G::- Lynthetic L igonuclec't ide probe 
•;00:- .24 

ea"::< :gt atga cagcgagaag gacggctgga tctgtgagaa aaggcacaac 50 



2 1 iG • 


: }. 5 


L■ 


1 : 4 7 


..:lz2 


iGMA 


213:.'- 


Hot mo 



sapiens 



<400> 235 

gc-caggqqaa gagggtgatc cgacccgggg aaggtcqctg ggcagggcga 50 
q t t q g g a a a c^ c g g c g c c c c c g c c g c c : c c c g c a g c c c: c 1 1 c L t.: c 1 1./ r t.. 1 1 1 0 (J 
c- 1. c c c 3 c: g L c: c t. .a t t g c c t c t c g c t. g g a g g c c a g g c: c g t g c: a g c ci r c g a \bO 
arjacaigagg aa::tqgagcc tcattggccg gcccgggccq ccqqcctcqq 200 
gcttaaaLaq gacjcl.ccggg c Lclggctgg gacccgaccg ctgc:cggccg 250 
cqcOccc:-gct qct:cctgccg cgtgatggaa aaccccaccc cggcc. gccgc- oOO 
cc:tgggcaag (jccct. ct: Cfcg ct ct: cc t cc1: ggccact c:t; c gcfcgc-cgcca 35J 
gccagcct.ct 1. gcjgcjgari ag t ccat.ctgtt; ccgc:caqagc cc:cga(:caaa ^ICO 
tacaqcatca (-ct:t caccjgq c:aagtcgagr: caqi^cqqcct t c:cc(:;aagc^a 4 5(i 
qr.ac;(:cc(:tq V ccqccccc cL g^ gL. .^igOg qLct. t cg.:tg cl.qggggoccj 5C 0 
cgcat.a- :(:t c (::aact. acagc: at gt ggagga aqaaccacjta C(jt..Ccig t aac: 5':- H 
ggqc5g<::(^cc:i <iczt^. gc'gga cjcgcgg cciag g(:ct:g(;gc:gc t (^at ciaagga OC 1 1 
qatc(;ag(:fcq <|(::qgqgqagcj c:qc:.gcagag cqtqcacqag g- cf 1 1; tt cgc^ 6^:0 
c gcccgccg^ ■.:cccag'.:qgc accgggcaga c(jt cggcc^qa g<:l:ggaqgtg 7C d 
csgc-:ca.jgc ^ct.cjcvqgt c:tcgttt(jtg qtgcgcavcg tgcccaciccc 75I"' 
cgact:gg-tc jl^^}cqrqq acagcctgga .:.:t(jtgcqac gg(jg<icc:gt r 80m 
ggcgggaaca ggcg jc .jc t g gacctgtacc >:ctacgac.jo cgggaccigac 85^ 
agcggcttca ccttot-ctc ccccaactt^ g>:cacca^:cc cgcaggacao 9(:'0 
ggtgaccgaq ataa-gtcct cctotcccag o-acccggoc aact-cttct 9^!' 
actacccgcg gctgaaggcc ctgcctc:ca ti.-gocaggvjt ga-act(]ctg KjOq 
cggctgogac a<^ag..:cccag ggcottcatc cct-z-zcqc-zc caqtccMqc-z Ic^'M 
cagcagg.gac aatg-agattg tagacagcgc ctcagtt :ca gaaacgccg-: llq.'O 
tggactgcga ggtctc-ctg tggtcgtcct ggggactgtg cggaggccac 1150 
tg-gggaggc tcqggaocaa gagcaggact ogctacgtcc gggtccagoc 12^0 
cgccaacaac gggagcccct gccccgagct cgaagaagag gctgagtg-g 1250 
tccctgstaa ctgcgtctaa gaccagagcc czqcaqcc-zz tggggccc-o 13mv) 
cggagccatg gggtgtcggg ggctc-tgtg caggct-atg ctgcaggcgg 1 ^)') 
ccgaggg::a:: agggggtttc gcgctgctcc tgaccg-ggt gaggccgcgc 1400 



cqaccatctc tgcactaaag ggccct.ctqg tggccggcac gggcattggq 1450 

aaacagcctc ctcctttccc aaccttgctt cttag;3gqcc cccgtgtccc IbOO 

qtctgctctc agcc t cc- 1 cc tcclgcagga taaagt :ratc cccaaggctc 

caqctai:::ct aaattatqtc tccttataag ttatt:ict.gc tccaqgaqat IGCm; 

tgtccttcat cgtccaqggg cctggctccc acgtgqttqc a ga t ac::ct: ca .1 bS^ 

r^acctggtgc tct aggct gt gctgagccca ctct cccgag ggcqcat. cca 1 7 0' i 

aqcgggggcc actt:gaqaag tgaataaatg gggcgqttLc ggaagcgtca ITaa 

qt gt t tc;cat gttatgcatc: tct ctgagt t tgaa t aaaga c tat ct:ct gt 1 8 0- ) 

tqctca'iraaa aaaaaaaaa£i aaaaaaaaaa aaaaaaaaaa aaaaaaa 18^17 
:71()> 7:6 

.>:ii> :-7i 

-712> Vr^T 

c713> Hjmo sapicrna 
.:-100> .:-76 

i4er G.u Asn Pro S^.r Pre Ala Ala Ala Lea Gly Pys A::a Leu Cya 
1 5 10 1^^ 

Ala L-;u Leu Leu A. a Thr Leu Gly Ala Alcj Gly Gin Pro Leu Gly 
;". C' 2 5 I ' 

Oily Glu Ser lie Gys Ser Ala Arg Ala Pr(.> Ala Lys Tyr Ser Il-j 
a 5 11' 'Iv. 

Thr Pne Thr Gly Lys Trp Ser Gin Thr Al<. Phe Pro Lys Gin Tyr 
SO 57 t-'O 

Pro Leu Phe Arg Pj o Pro Ala Gin Trp Ser Ser Leu Leu Gly Ala 



Ala HLs Ser Ser Asp Tyr Ser Met Trp Arg Lys Asn Gin Tyr Val 
aO 8 5 

Ser Asn Gly Leu Arg Asp Phe Ala Glu Arg Gly Glu Ala Trp Ala 

a^, IQu li:>5 

Leu Met Lys Glu He Glu Ala Ala Gly Glu Ala Leu GLn Ser V,i L 

110 115 1 7 0 

His Glu Val Phe Ser Ala Pro Ala Val Pr.j Ser Gly Thr Gly Gin 

17ii 170 175 

Thr Ser Ala Glu L-u Glu Val Gin Arg Ar^;! His Ser Leu Val Ser 

140 145 150 

Phe Val Val Arg He Val Pro Ser Pro Asp Trp Phe Val Gly Val 

155 10^:' 165 



Asp Ser Leu Asp Leu Cys Asp Gly Asp Arg Trp Arg Glu Gin Ala 

1 7 0 1 5 1 8 0 

Ala Leu Asp Leu Tyr Pro Tyr Asp Ala Gly Thr Asp Ser Gly The 

lr:L I'^O 1^^^^ 

yhr Phe Ser Ser P r( ■ Asn Phe Ala Thr lie Pro Gin Asp Thr Val 

;yu. ;:0b ;:io 

Thr Glu lie Thr Ser Ser Pro Ser H s Pro Ala Asn Ser Phe 



T\'r Tvr Pi^o Arq Leu Lys Aha Leu Pro Vro lie Ala Arg Val Thr 

Lr-u Lf u Ai^;j Leu hiq Gin Ser Pj^o Arg a Phe He Pro Pro Ala 

■• I '■(■-, ') 1^ t 

Prx) Val Leu Pro S-^r Arg Asp Asn Glu AJ e Val Asp Ser Ala Sr-r 

. ; ^e .'70 

V<i:. PiC' Glu Thr Pr^ > Leu Asp Gys Glu ^^:.;] Ser Leu Trp Ser S^-r 



Trp G:. Leu Cvs Gl ■/ Gly His i:ys Gly Arg Leu Gly Thr Ly; 



0 0 



Ar(| Thir Arg Tyr Vc\ I Arg Val Gin Pro /vLi: Asn Asn GLy Ser Pro 

30';, -llO 115 

G\'s Pre Glu Leu GLu GLu Glu Ala GLu Gys Val Pro Asp Asn Gys 

370 3jL 330 



Va.: 



::ie> 737 

:7ii> p:: 

MIS:- LI I A 

:71A- Artificial Sequence 



Synthetic 1 Lgcnucleot ide probe 
737 

a-r-tgcc aggggaagag gg 22 
^38 
LIIA 

/vrtificial Sequence 

Synthetic a 1 i gonuc 1 eot ide probe 
:^!")0 • 77S 

Ccigga:tcgc tacgtccg 18 



00; 

c -.1 ■ J ' 

:.il7: 
OIL 
7 17: 



:2ir> :^39 
;:n: ::4 

> Artificial Sequence 

■ ■ > 2 ! I ; ■ 

■■;;.:.;c ;;yrithetic o 1 i qonucl eot i de pr^b^^ 
■1 (](!:■ .:?9 

<cLJcC'X'ttc 'ctcct t. t.v: iccc 

c i:;- 

c I.::- :)n/. 

c 1 c yu't 1 f i cid ] Sequence 

Synthetic o 1. i *";oriuc 1 ect i de probe 

^■;mA .c;() 

ic-\ct • at.ca 'j^j'-jricgcci'.; t caq-/'.^ S5 

a::s:. c]I 

S L t'li/v 
C : 1. .e ■ Ai't i f I cia 1 Sequence 

■ Synthetic oligonucleotide probe 

:■;■)■■ • S41 
: ::cc |(:(.fag gcagatag 18 

:s:i: • ;.'is 

:S]: ■ bllA 

:SIj'- Artificial Sequence 



;s.;s • Synthetic oligonucleotide probe 

: • :42 

: .;i g^ cac^:gt gtcctgcggg atg 2 3 

:Sln • .:4 3 

:S11 • 4S 

:Sl." ' I'lIJA 

: S 1 : ■ r t i f i c i a 1 Sequence 

'SSS- Synthetic oligonucleotide probe 
10-j ' ..1 3 

:a ] :cccttc tcct::ctttc tcccacgtcc tatctqcctc to 42 



210 ^ 



.:4 4 



21 1> 19 94 
112> DNA 

1 1 3:> H :):ti d sapi^-ns 
,400> 2H 

gg.::.:iqcn--c qtycgqggct cctttgqgca 
t. 5^ ::t r g 3 g t gatattga'^a a3ctq"iag:^t 
. i 3 7 a J ^ g t g t a c t g t a g j q g a c fi (] c 1 1 
':i-Z:iZcc-z-2'Zq taaggagcag aqtc^tttgt 
L :-l i ::3t: c :: 3 gg3ycc: ;:cc acgaatggga 
'7 :: t :^ 7 a ; a t 3 1 1 a c a : a a 'j 1 1 g t. g 3 1 :: 
■::ag aa a 1 1 1 a t ::ca ac 1 1 ^ gtttggaag:: 
ttrata^:iagc t. 5 tgc :: t age ttcataat;::: 
a-agggajrg gtiggagagt- tat-ta::gga 
roattc^-gg ttg::gtt-ta atcggagagg 
ctggtt-::tca tgalaatggc a^ccagtttt 
gatgaaotta aoaataagca taocatcttt 
agtatataac acg:tg^ga:: tgtcagaagt 
gaccacataa tocaca::aaa ataaaaagct 
tttjatgaca t::attccaag ggaa at taaa 
agaggaggaa gtaaagaaat tgaaacccaa 
tactttoatt tggagaggaa gctgaggaag 
gttagtcaga gcatgaaggg oaaaagcaaa 
ggatgatcca catctcagtt ■::tgttc::agt 
atgcaccaga tttagttgat gatggagaag 
gaatatattg atggtgatga aaagaacctg 
aaaattaaaa aaggacacaa gtgcgaatgt 
aagtggagaa gaaatcagtc agccgcagtg 
agacaattaa aacgggaact cttagcagca 
tgcagcaaaa ca.ai^cagaaa a<aagaagtga 
a^ggtgctgt tgccgaatac agaagagaaa 



ggggt aglgt 
ttcctgcacc 
t agtgg(-cgg 
a ■:: t g a c c a a q 
aggtt tatt. 
a a a g a a 7 c t 
t r att argac 
aagg-gga^a 
grgc ::at: aa 
artg :^ZL-y2c 
t - tt::a-a3t 
gg aaagg*: ta 
agacatc gat 
g t g a g g 1 1 1 1 
a ggc tgaaaa 
aggcac aa a a 
a a gagg agga 
agt agt catg 
t gtagaaagt 
a tga aa gtgc 
at gaga gaa a 
t aaatcagct 
aagag ctcag 
aaa(::aaa<aaa 
agaggaagaa 
agcaaaagt a 



ttggtgtccc 
a c t g g a c 1 1 a 
-cgg-cjc^c 
at gag aaca 
gaa a ac: t a-_"a 
t a a a t r g 
a a t a ■:: a t t 
t zcz a :'t a jc 
aa g a tg a at t 
a C ggo a a at g 
gggt :gagca 
caggggata c 
gatga ::gaa a 
gttt aatc 
a a gag a aacc 
aatt t tagtt 
agt a a at cga 
acttgcttaa 
gaa a a aggtg 
agagaat gat 
gaat tgccaa 
ggagaaggag 
aaaagaagca 
aagtaga aaa 
gcccctccag 
tgaagctttg 



10 0 



0 0 



11 00 

ll^M} 

1 0 0 0 

10 

1 J ( Mj 



agga-aqcaac agtcaaagaa gggaacttcc c:gggaagatc agaccctt:]c 135 J 

actg^tjaac cagtttaaat ^taaactcac tcaa^caatt gctgaaacac 140'J 

:"^tgaaaatga cattcctgaa ac agaagtag aagatgatga aggatggacg I'lS';) 

t ::a' :at;g lac ttcagttiga ggataaaagc agaa^^gtga aagat3::aag 1 5 ") J 

■■:at r::.ia;jac tcagatacat ttgaaatcta tgat::clcgg aatcca:]tga 133 J 

a t a la.i aag gagggasgaa agraaaaagc tgatg"igaga gaaaaaagaa 1 J 

ag a. ig iitaaa atgaga a-iaa tgat aaccag aact^:jctgg aaatgtgcct ]3 j'J 

aca.itvigoct tgtaaca:3cc at:gtt:'cca a :::aq it cac ttaggggtgt 17a') 

gaa.ia:|aagr atttttgaaa ct^*.*:gtctg grtttfaaaa acaattat'::!. 1 7 'j J 

igttt:;. 3caa attgtiggaat gatgtaagca aatgr. tttg gttactggta 1&'J7) 

cat'iz-]izzt tl:c::tag-::tg ac:tt:ttata tiger: laatc tgaaalaaaa 137'i 
a a led tccaca.iaaa aaaaaaaaaa aaaaaiaaaa aaaa 1394 



no ■ 


.;: 4 3 


: 1 1. . ■ 


172 


:12:- 


PRT 


.:13:- 


;:OmO 


;oo:- 


_45 



sapiens 



Uet S-ar Asia lie Tyr He Gin Glu Pro Thr Asn Gly Lys V.a.. 

1 13 

Leu Leu Lys Thr Tlir Ala Gly Asp He Asp lie Glu Leu Trp Ser 

:;■ [J 2 ■ { : 

Lys Glu Ala Pro Lys Ala Cys Arg Asn P>Vr He Gin Leu Cys Leu 

33 4u 4 3 

Glu Ala Tyr Tyr Asp Asn Thr He Phe Hrs Arg Val Val Pro Gly 

30 3 3 60 

Phe He Val Gin Gly Gly Asp Pro Thr Gly Thr Gly Ser Gly Gly 

(■I 3 7:"; 7 3 

C;iu Ser He Tyr Gly Ala Pro Phe Lys As^: Glu Phe His Ser Arg 

8 0 8^ 90 

Leu Arcj Phe Asn Arq Arg Gly Leu Val Ala Met Ala Asn Ala Gly 

9b 100 103 

Ser His Asp Asn Gly Ser Gin Phe Phe Phe Thr Leu Gly Arg Ala 

110 113 120 

Asp Glu Leu Asn Asn Lys His Thr He Phe Gly Lys Val Thr Gly 

123 130 135 



Asp Thr Val Tyr Asn Met Leu Arg Leu ;:^-r Glu Val Asp lie Asp 
14 0 145 150 

Asp Asp Glu Arg Fr-) His Asn Pro His 1 ys lie Lvs Scr Cys Glu 
15:. l.G) LiG 

Val Leu Phe Asn Pr.) Phe Asp Asp lie lie Pro Arg Glu lie Lvs 

Arg Leu Lys Lys '^lu Lys Pro Glu Giu GLu Val Lys Lys Leu G-/s 
13': igo I'n:, 

Pro Lys G". y Thr Lys Asn Phe Ser Leu L^iu Ser Phe Giy Glu IPG.:! 

;L)i) G')5 pyi 

ALa Glu Glu Glu Glu Glu Glu Val Asn .Gr^g Val Sc-r Gin Ser : le t- 

-G'O ' :y; 

Lys G.y Lys Ser Lys Ser Ser His Asp L-/u Leu Lys Asp Asp Pr-:;. 

.Gi ■ ^ a ,1 

His L-u S-r Ser '/ il Pro Val Val Glu Glu Lys Gly Asp •■"■ ■1 

. 

Pro A;.p L'-u Val Asp Asp Gly Glu Asp '--Pi Ser Ala Glu His /:S|:^ 
Gm:j Gi-.", ■■-,) 

Glu Tyr lie Asp y Asp Glu Lys Asn L-.-u Met Arg Glu Arg T 1 ^ > 
•■'5 :■'-■) ;-e:G 

Ala Lys Lys Leu Lys Lys Asp Thr Ser Aia Asn Val Lys Ser Ala 
:v^o ;--o :-.[,(, 

Gly Glu Gly Glu Val Glu Lys Lys Ser Vjl Ser Arg Ser Glu Glu 
om5 310 Gl^j 

Leu Arg Lys Glu Ala Arg Gin Leu Lys Ai q Glu Leu Leu Ala Ala 

GGb 5 30 

Lys Gin Lys Lys Val Glu Asn Ala Ala Lys Gin Ala Glu Lys Ara 
:-35 04 0 0 4 0 

Ser Glu Glu Glu Glu Ala Pro Pro Asp CPl y Ala Val Ala Glu Tyr 
050 3-5 5 000 

Arg Arg Glu Lys Gin Lys Tyr Glu Ala Leu Arg Lys Gin Gin Ser 
:-05 0 7(1 3,7 s 

Lys Lys Gly Thr Ser Arg Glu Asp Gin Thr Leu Ala Leu Leu Asn 
:^S0 .:^5 ?90 

Gin Phe Lys Ser Lys Leu Thr Gin Ala lie Ala Glu Thr Pro Glu 
3 05 4 00 4 05 

Asn Asp lie Pro (^lu Thr Glu Val Glu Asp Asp Glu Gly Trp M.-t 
410 4 15 4 0 0 



r;r H.1S Val Leu Gin Phe Glu Asp Lys Ser Arg Lys Vai Lys Asp 
425 4 30 4 35 

la S*:^r Met Gin Asp Ser Asp Tlir Phe Glu lie Tyr Asp Fro Arg 
440 445 450 

sn l-'ro Val Asn Lys Arg Arq Arg Glu Glu Ser Lys Lys Leu F4et 
4 55 4 GO 4 65 

ra Glu Lys Lys GLu Arg Arg 
4 7 0 

1 'J ■ /: 4 6 
11:- 2 4 
12. ON A 

13 ' /^r t: .1 f i eia 1 2eguonce 

r 0 : ■ 

. : OynlLetic o LLgonucleo t ide probe 



2 4 



aq,;nat-c etaot:ggea>:: agg-j 

. 4 7 
• p 

.- LIIA 

Ai'tifioial Sequenoe 



. L- F'Vnthetic o ligonu ::Leot ide prcb( 
■■■■L- . 4 7 

^la'.itt <:gtc agageatg 18 



1 1 
12 
13 



1 2 
L'lIA 

A.rtifioial Sequeni^; 



. Lynthetio ol igonucLeot ide prc be 

M!V- .MS 

,i<-r iti^qtgc tgttg:::g 18 
| iA- .a; 9 
12:- 2UA 

1 ■■' ; • /i:r t i f i c i a 1 Sequence 

2 ''i > 

J G- Synr.hetic oligonucleotide prc^be 
0')> . 4 9 

a a t ' r q a a c a g g a a c t g a q a t g t g g a t c 2 9 



10> 2a0 



Z 1 . 



'-.rtificial Sequence; 



//nthetic ol .1 gonuc] eot i de probe 



t: :.iqc agtgcaaquq tctg 24 




.': rt i f i c i a I S e qu e n c e 



.■ynthetic ol i cjonucl eot ide probe 



:cf'-t •(■:'qat taaaacqc 18 



1 



;l. I 'DA 

'1- ■ Artificial Sequence 



'-'2 ■ ;.""yr!thet ic oligonuclectide probe 

:a_:jg j:ictg gttgccatgg caaatgctqg ttctcatgat aatgg 45 
21 1"- • 

:2n ■ 2.-156 

:2i^ ■ :-:]A 

:2l • ■■ :\-jmo sapiens 



:40'A- .:52 



eg.-- 


-gccgtt 


ggggctggaa 


gt tcccgcca 


ggtccgtgcc 


gggcgagaga 


50 


gat ■ 


c t gccc 


ggcccgcctc 


ggctttgagg 


cgagagaagt 


gtcccagacc 


100 


cat t 


rc'ircct 


tgctgacggc 


gtcgagccct 


ggccagacat 


gtccacaggg 


150 


c t c ^ 


-^ttcg 


ggtccgggac 


tctgggctcc 


accaccgtgg 


ccgccggcgg 


2 00 


gac-; 


a icaca 


ggcggcgttt 


t ::tccttcgg 


aacgggaacg 


t ctagcaacc 


250 


ct\-. 


t':;tggg 


gctcaat tt t 


ggaaatct tg 


gaagtacttc 


aa rt ccagca 


30 0 


act 'i 


catctg 


ctcct tcaag 


tggttttgga 


accgggctct 


ttggatctaa 


250 


acc ■ 


grcact 


gggttcactc 


taggaggaac 


aaatacaggt 


gcctt gcaca 


4 00 


cca 


gaggcc 


tcaagtggt c 


accaaat at g 


gaacci::tgca 


aggaaaacag 


4 50 


a t g 


at.gtgg 


ggaagacacc 


cat ccaagt c 


t tt ttaggag 


tcccctt ct c 


5 00 



■..qacctcct ctaggtatcc tca.jOtttgc acctccagaa cccccggaqc 55n 
.•t-ggaaagg aatcagagat gctaccac^t acccgcctgg atqgagtctc 60^1 
jctctgtcgc caggctggag tgcagt:gg:a cqatctcggc tcactgcaac 650 
-t;ccg.:ctcc cgggttca^iy cgagtctcct gcctcagccr cLgagtgtct 70o 
igaqrtacag gtgcctgcag gagtcctggg gccagctggc ctcgat.gtac 75'i 
,,t cagcacgc; gggaacqcta caagtggctg cgcttcagcg aggactgtct 80O 
gtacctcaac gtatacgcgc cgqcgcccgc gcccggcgat cc:-cagctgc 8b" 
.:«tqatqgt; ct qgt t:c..;cg ggaagcccct tcatcgtqgg cg,:tg-t:tct 9(:- 
t.cqtacgag<3 gel ct <j3:-tt ggccgcccgc gaqaaaqtgg tgctqglgtt 9b'i 
iqtgcagcac aggctcgqca tcttcggctt cctgagcacg gacgacagcc IC-r 
acgcgcgcg^ gaactggggg ctgctggacc aoatggcggc tctgcgctgg lO".:! 
gtgcaggaga acatcgcagc cttcgggqga gacccaggaa atql:gaccct llO'. 
gttcggccag tcggcggggg ccatgagcat ctcaggactg atgatgtcac 115 i 
ccctagcctc gqgtcticttc cat^gggcca tttcccagag tggcaccgcg 1-Ou 
ttattcagac ttttcatcac tagtaacoca ctgaaagtgg ccaagaaggt l.:50 
tqcccacctg gctggatgca accacaacag cacacagatc ctggtaaact l.OO 
gcctgaggqc actatcaggg accaaggtga tgcgtgtgtc caacaagatg l/.SO 
agattcctcc aactqaactt ccagagagac ccggaagaga ttatctggtc 1400 
catqagccct gtggtggatg gtgtqgtgat cccagatgac cctttggtgc l-;50 
tcctgaccca ggggaaggtt tcatctgtgc cctaccttct aggtgtcaac 1500 
aacctqgaat tcaattqgct cttgccttat aatatcacca aggagcaggt 1550 
accacttgtg gtggaggaqt acctgaacaa tgtcaatgag catgactgga I'fOO 
agatgctar:g aaaccgtatg atggacatag ttcaagatgc cactttcgtg I'^SO 
tatgccacac tgcagactqc tcactaccac cgagaaaccc caatgatggg 1700 
aatc1:gcc.:;t gctggccacg ctacaacaag qatqaaaagt acctgcagct 1750 
ggattttacc acaagagtgg gcatgaagct caaggagaag aagatggctt ]3''0 
tLtggatgag totgtaccag tctcaaagac ctgagaagca gaggcaattc i:50 
taagggtggc tatgcaggaa ggagccaaag aggggtttgc ccccaccatc 1900 



^ i J zt qq qqaqa*::t '^atqqacdta f:ct qqqaa^ra aqagttctac 
' :a^^i-'ccaqt ttaqaactqc aggaqctccc qct qcc t i.;c aqqccaaaqc 



"r-'rM"t;t, t q>"'Ct qt:tqtq tqgqac 

. 1 1 a - > ' i t q a t q (..-: c c t c t: a c t.. c a r t 

■' j:>/aa':ac caira'-tgt.qc t oaqat 

^ t M tc t tca.iatcct cccacc 

;^-^ttMt:qgqa gqt':'qaccca gactqc 

aq^•at tt accatccatc (^tg'::t.c 



::t. qc aatqccctt.t c^cagca;::: gac 
jtt.g aca t i::caqt: t aqgccaggc*.:: 
::i..cnj cigcctcaqqa i -aacc t ct t: t 
ztlc aatgtctc^:t tgtgactcct 
::aat gcccc t gt c:'a ctgcacccag 
:iapc t:t;g:. tcctat t gl t cacat 
3a c a t"ggaqcaaac tAltqqtaqr 



ia5r- 



^- ' j q .-^ a t q -j a q q act a q g a q g t q t ■ 
t t: gq^'iG t ct t ctctaccacc cacacttatc tcccccaqqq ccactc::aaa 
: I < 1 1 aa^:: ^jqgqat.q'jt.. c t.. ■ ;t ta:'aa*_ aa aqaagtgt 1. :5 .1 1.. t a ga aaaa 



2 1' 



■211:.- b^b 
212> FRT 

2 1 3 > }i cm o s a p 1 e n s 
:400> 254 

Me- Ser l^hr Gly Pne oor Phe Gly Ser Gly Thr Leu Gly Ser 7h: 
1 5 10 1' 

Thr Val Ala Ala Gly 1 y Thr Ser Thr Gly Gly Val Phe Ser Ph-: 
2 (J 2 b ': 2 

Gly Thr Gly Thr Ser Sei' Asn Pro Ser Val Gly Leu Asn Phe GI", 



3 3 



4 0 



4 b 



Asn Leu Gly Ser Thr Ser Thr Pro Ala Thr Thr Ser Ala Pro Ser 



Ser Gly Phe Gly Thr Gly Leu Phe Gly S^^^r Lys Pro Ala Thr Gl^ 



Phe Thr Leu Gly Gly Thr Asn Thr Gly Al <d Leu His Thr Lys Arq 

SO a 3 

Fro Gin Val Val Thr Lys Tyr Gly Thr Lt'U Gin Gly Lys Gin Me^. 



100 



1 1'l 



His Val Gly Lys Thr Pro He Gin Val Phe Leu G.ly Val Pro Phe 



110 



113 



1: 



^'er 2\rg Fro Fro Leu Gl;>' He Leu Arg Phe Ala Fro PrD Glu Fr^ 
123 130 13! 



'"n ]\: Pro Trp Lys Gly lie Arq Asp Ala Thr Thr Tyr Pro Pro 

' 14 5 -5' 

'''ip Ser Peu A]<i Leu Ser Pro G] y Trp Ser Ala Val Ala Aru 

1')P 160 = 

0'.;t ■'-g Peu Thr m:..<i Thr Ser Ala Ser An] Val Gin Ala Ser U-'i 

■// 1 1 1 '/ P ;p I 

PtMi Prc^ Gin Pro Pe\j Ser Val Trp Gly Tyr Arq Gys Peu Gin Gl i 

: so. 1 ■ : ■.p, 

S'-^o 'rrp Gly Gin hoa Ala Ser Met: Tyr '/a' Ser Thr Arg Glu /\rq 

Pd'i pi-- Pl:i 

T\'r Pvi-: Trp' Leu ;\ra Ph(;} Ser CTI u As]3 Gy; Leu Tyr :..eu Asn ' 

Tyr Ala Pro Ala ;.rq Ala Pro Gly Asp Pr< > Gin Leu Pro Val IIjP 

Val Trp Phe Pro Gly Gly Ala Phe He '/,:1 Gly Ala Ala Ser Sor 

Tyr Glu Gly Ser y^ao Leu Ala Ala Arg fV: a Lys Val Val Leu 

Phe Leu Gin His Arq Leu Gly lie Phe '.^ly Phe Leu Ser Thr Asp 

Asp Ser Mis Ala .Arq Gly Asn Trp Gly Le-..i Leu Asp Gin Met Al -.i 



Ala Leu Arg Trp \',il Gin Glu Asn lie Ala Ala Phe Gly Gly Asf) 

:-;;:L 3 b") ^15 

Pro (Tly Asn Val Thr Leu Phe Gly Gin Ser Ala Gly Ala Met Ser 

3:;") 3PL :3i:) 

He Ser Gly Leu 1-let Met Ser Pro Leu Ala Ser Gly Leu Phe His 

3-;n 34 L 

Arg Ala He Ser <;;ln Ser Gly Thr Ala L-u Phe Arg Leu Phe He 

3Pii 3PP 3 60 

Thr Ser Asn Pro Leu Lys Val Ala Lys Lys Val Ala His Leu /Via 

365 37:") 37 S 

Gly Gys Asn His Asn Ser Thr Gin He Leu Val Asn Gys Leu Arq 

3S0 38 5 3 90 

Ala Leu Ser Gly Thr Lys Val Met Arg Viil Ser Asn Lys Met Arg 

305 -lO'-.) ■li")5 

Phe Leu Gin Leu Asn Phe Gin Arg Asp Pro Glu Glu He He Trqo 

410 415 420 



S^/r l]'-'^.. ^'t-r- Y'ro Val Val Asp Gly Va 1 Val lie Pro Asp Asp Pro 

4 25 4 30 4 35 

T,-'.i Va.l [a,u Pcni Thr Gin Gly Pys Val Gor Scr Val Pro Tyr Lea 

4 4 0 4 4 5 4 5 0 

],^."U (;iy Val A;;n Asn Leu Gla Phe Asri Trp Leu Leu Pro Tyr Asn 

4 35 4 GO 4 65 

'i\u Lys (Gu f-ln Val F^ro LfMj Val VrH Glu Glu Tyr Leu Asp 

4 70 4 75 4 80 

as:; 77i^ Asa Glu His Asp Trp Lys [4*^t Lou Arg Asn Ara Met Met 

435 4 90 4 95 

Gsp 11- V,il Gin Asp Ala TLr [la- Vm ! Tyr Ala Thr Leu Gin Thi 

500 50 5 510 

Ala 11 As l^yr Wis Arg Glu Thr Pro Met Met Gly lie Cys Pro Ala 

515 53 0 52 5 

31 y Ala llir Thr Arg Met Lys Gc^r Thr Gys Ser Trp lie Leu 

530 535 540 

fa : ^; 1 n n\ u Trp A La 
54 5 

^210> 255 
31 1> 2 3 
312^- DMA 

,'1 •■' • Artifloial Sequence 



: 2 ' G y n t he t. i e 1 1 gonu c I e a t i. d e p robe 
l')'G- ;.5 5 

■:g^:- g--:tgc aggagtcstg ggg 23 
1 5 6 



2 : 1 



;oo; 

1 a:a (. 

2 KG 



ANA 

2;:tificial Sequence 



;i'ynthetic oligonucleot i(je probe 

6 

c"f:cagg aagccgaaga tgcc 24 

5 7 

4 5 
P14A 

Ar t i 1 1 c 1 a 1 S equenc e 



2 2(G- 

223 -' Synthetic oligonucleotide probe 



r;.. V -.iqlaca aqlqgctgcq ct:tcaqcqaq qactqtctgt acctg 45 

;nrv. 2 5P 

. 1 ■ 27 64 

...212.:^ DNA 

2 ] 3 ■ Homo sap i s 

.4 20.- 2 58 

qaqadoaqqc ctqlcLcaqq caqgccctqc qcctcctatg cggagatgct 50 
aolqcc^ct g ct.gctqtcct cgctq<;:tqga cgqqtcccag gctatggatg 100 
aqaqattctg gatacgagtg caggaqtcao tciatggtgcc gqagggcctg 150 
wjoatctctq tc]coc:tgctc tttdoactac (::occgacaaq aotggacagg 200 
qtclacocca qcttatqgct actqcjttcaa ac|cagtgact: gagac:aacca 2 5 
aqqcjt cjc:t: CO iqtqgccaca aacca-Ccma tO- ^'gagcigg t gga^iatgagc M- 
acccqqggcc gattccagct cactajqgq^;!. occgccacigg (:i jaact ^ctc 3':^> 
cttgqtuatc ac^HC5acgcgc agat (jcaciqa lajaq t cac:ag ^ct t:ctttc 4 (." i 
qggt(]gaqaq aggaagctat gt qacat at. a a-.trcatqaa -jatcjqgt tc 4 5li 
trtcOaaaag tciacacjrgct cagc:"^: t caccj oocagacccc .:i ;gaccacaa bi^O 
caccqacctc acctgccatq - g-jao t c:t: c oagaaagcnt .jrgagcgcac 55C.i 
agagqaccgt ccqactccgt gt gcj ::c tcit g oococagaga oottgttatc 6':'0 
agoa^c;tcac g^gacciacac qc :a:jczc-:q gaqoocoagc cccagqgaaa 6': 0 
tgtC'.:oatac ctggaagccc aaaaaggoca qttoctgcgg ctcctctgtg 7u0 
ctg-tgacag ccagccccct gccacaotga q-tgggtcot gcagaacaga 7 50 
g-,cotctcot cgtcccat^c ctggggooct agaoccctgg ggctggagct 800 
gcccg-jggtg aaggc^^gggg attcagggcg cta-zacztqc cgagcggaga 850 
acaggcttgg ctcc-agcag cgagcoctigg soctctctgt gcagtatcct 900 
ccagagaaoo t:3agagtgac ggtrtco^aa goaaacagga cagtcctgga 950 
aaaccttggg aacggcacgt ctrtcccagt actggagggc caaagcctgt 1000 
g-ctggtctg tgtcacacao agoagcccrc cagccaggct gagctggacc 1050 
cagaggggao aggttctgag cccctcccag ccctcagscc ccggggtcct 1100 
ggag::tqo:t cgggttcaag tggagcacga aggagagttc acctgccacg 1:50 
ctcg;jca--::o actgggctcc cagcacgt^t ct^tcagcct ctccgtgcac 1200 



tat. aauaaqq qactcatctc aacqgcattc 
aatccjqcatc acqg.::tcttc ttttcatctq 
a q 1 1 c i- a a c q a a q 3 q a c q q a c t. c 3 q a c a q 
l:cccqqcaija qcacaatcct gqattacatc 
(.: c c c cl q q c t c: a q a a q c q q a a t c a q a a a c] c 
cccctcctcc accaqqtqct ccctccccaq 
a a q c a ci t r:i t c c:i q 1 1 q c c a q 1 1 1 c c c: a q a a 
cccaqaatcc caqqagaqcc aaqacqaqct. 
tcccaqc^cqt cagacccagg cctgaggccc 
( ■] c c"j g a 1 1 a t g c c] a a g t c a a at t c: c a a t g a 
(■q-qqqact tc:- aq(:tagggaq qaaqgtaoaq 
aqt qcaaagt t tccttclict accte'Lcl: ct 
cLctttctct ctcttttaaci aaaacatctg 
gcctqtaatc ccaqcacttt gggaqqttga 
tcgggagt.tc gagaccagcc. taggccaactt 
aaaaatacaa aaattagctg ggca1:gqtgg 
tacttqggaa gctqaggcag gaqacitcact 
tgcagtgagc ca<uiatcaca ccattgcacg 
agactccatc tcaaaaaaaa aatcctccaa 
cccagcactt tgggaggcta agqtgggtgg 
cgagaccagc ctgggcaaca tggtqa aacc 
aaacataqct gggcttggtg gtgtqtgcct 
tttaaaccag agcaactcca tctggaatag 
gagacctact gggctgcatt ctcagacagt 
gatgagacag gaggtccgta caagatacag 
aaaaiaagatt gcagtaaaga agccaaccaa 
gccacgagag tgacctctgg tcgtcctcac 
catgacagtt tacaaatgcc atgg::aa-at 
cccaaaaggg ggaggaatga ataatccacc 



tccaacggag cgtttctggg 1.^50 
cct ggcoctg atcatcatga 1 - ' i ) 
aaaccacgag gcccaggttc 1-S 
aatgtgqtrc cqa::;iqclqq li')-' 
cacaccaaac a :j t';::-tcqqa 
aat::aaagaa gaacc:aga^ia I'O-i 
cccaaatcat ccact:caaqc 1' •)■) 
ccattatqcc acgct:caa'-t l*-v)^^ 
qqatgcccaa gggcacccag ] ^' b-) 
gggtctctta ggctttag ja l-'0-:'i 
taaqaqgttg aaga^jaao iq . 
ctctctttct ctctctcr :t '-■O;) 
qccagqgcac agtggct-i'ic \ - ' 
ggtgggcaga tcgcctga^g 1 
q g t: g a a a c c c cqt c t c t a ■:: t 1 0 
caoqcQCctq t aat cct acc iq^C'v) 
tgaacctggg agac:ggaggt ^ ' 
ccagcctggg caacaaagcg 1 Oi^ 
atqgqttggg tgtctgtaat 1150 
a 1 1 c: 1 1 g a g c c c a g g a q 1 1 1' I' C' 0 
ccatctctac aaaaaataca :\;h'0 
gtagtcccag ctgtcagaca /■?.00 
gaqctgaata aaatgaggct ::'::-^0 
ggaggcattc taagtcacag J.-li-O 
gtca^^aaaga ctttgctgat /. 
atcccaccaa aaccaagttg .■'v;'''"! 
tg-tacactc ctgacagcac . 'j'.''.^ 
caggaagtta -ccgatatgt /qSOO 
ccttgtttag caaataagca J650 



cj q a a a t a a c c a t a a a a q t cj q q ci a c c a q c a rj c: t c t a q q c q c t q c t c t: t q t: 2 7 0 ] 

ctatqqaqt_a qccalt:ttt tqttccttta clttcLtaat aaacttqctt Zl'r") 

t c c t t a a a a :3 a .;i z 7 6 4 

:'2lJ> 2 59 
. 2 1 1 > 5 4 4 
:21 FRT 

■■ 2 1 3 Horn a s a pi ens 
:4 00> 259 

Met Leu Feu Fri:) Iv;3u Leu Leu 2(}r Ser L-"^u I^eu Gly Gly Ser G.ii 

1 5 ; ■:) ]:> 

M^i Met- Asp Gly Arq Phe Trp He Arq V 1 1. Gin Glu Ser Va 1 :4'?t 

2 0 2 -i 1 

vaS rTC" Glu Gly !_i-:u 'Jys TJe Sei Veil F; j Gys Set PLe Sei J/; 

5 ; M ■'; ^ . 

Fr::) Arc) 'Oln Asp F;p Thr Gly Ser Thr Fr.) Ala Tyr Gly Tyr Trp 
Ph-- Lys Ala Va.l. Tni" Grlu Thr Thr Lys Gi.y Ala Pro Val Ala P.Or 
F\sn His Gin Ser A:;c Glu Val Glu Met 3-r Thr Arq Gly Arq Pa- 



Gin Leu 'Ihr Gly Asp Fro Ala Lys Gly Asn (2ys Ser Leu Val ] e 

;i5 ina p,;, 

Arq Asp) Ala Gin M..:t. Gin Asp Glu Ser l.n Tyr Phe Phe Arq -Aal 

110 115 ^ IF:i 

Glu Arq Gly Ser Tyr Val Thr Tyr Asn Phe Met Asn Asp Gly Phe 

ls5 130 155 

Phe Leu Lys VaJ Thr Val Leu Ser Phe Thr Pro Arg Pro Gin Asf> 

140 14 5 150 

His Asn Thr Asp* Leu Thr Cys His Val Asp^ Phe Ser Arg Lys i:^ly 

155 10)0 ' 1^:5 

Val Ser Ala Gin Arg Thr Val Arg Leu Ar*; Val Ala Tyr Ala Pro 

1 7 fj 1 1 5 1 (."1 

Arq Asp- Leu Val lie Ser He Ser Arg Asp Asn Thr Pro Ala Leu 

1^^5 l'=^0 l'^5 

i51u Pre Gin Pre. (.Fin Gly Asn Val Pro Tyr Leu Glu Ala Gin Lys 

2 0 (J 2 0 5 F 1 ("! 

Gly Gin Phe Leu /Frg Leu Leu Cys Ala Ala Asp Ser Gin Pro ?rc 

215 220 225 



Ala Thr Leu Ser Trp Val Leu Gin Asn Arg Val Leu Ser Ser Ser 

7 31 24 0 

His Prci Trp Gly Pru Arq Pro Leu Gly Leu Glu Leu Pre Gly '/a.l 
:LL-. ' z5(i i:05 

Lys Ala Gly Asp Ger Gly Arg Tyr Thr Cy- ^'^^^ Glu Asn ^rc] 

I 0 ^ :G'f) 

Leu Gly Ser Gin (Lin Arg Ala Leu kir^p Leu Ser Val Gin 'Yyr Pi o 

.y^o ;;:t:o o^-o* 

Pre: Glu Asn L(?u Ar j Val Met Val Ser CPln Ala Asn Arq Thr '/al 
i.'i 0 ^CHi 

Leu Glu Asn Lf^u 'LI y Asn (^ly Thr Ser L( u Pro Val Leu Glu Gly 
H'l-; ;l10 'II) 

Gin Ge-T. Leu Gys L^ju Val Gys Val Thr His Ser Ser Pro Pro oG.ci 
AG") ..V. 5 V-'O 

Arci Leu Ser Trp Thi' Gin Arg Gly CLln \L;1 Leu Ser Pro Ser ■ M n 

;-4c -^4') 

Pro Ser Asp Pro 'ILIy Val Leu Glu Leu P)-<.. Arg VaL Gin Val oLlu 

3o>:) -'^'O 

His Glu Glv Glu Phe Thr Gys His Ala /Gr^i His Pro Leu Gly Gr^r 
3L:) g7:-; V: 0 

Gin His Val Ser Leu Ser Leu Ser Val Hes Tyr Lys Lys Gly L^.^u 

3 0 0 OH':. -luii 

lie Ser Thr Ala Phe Ser Asn Gly Ala Ph- Leu Gly lie Gly 11-;: 
3'-^5 4 Oh 4iJ0 

Thr Ala Leu Leu Phe Leu Cys Leu Ala Leu lie He Met Lys He 

4 10 410 400 

Leu Pro Lys Arg Arq Thr Gin Thr Glu Thr Pro Arg Pro Arg Phe 
4.Vj 4 30 4":. 5 

Ser Arg His Ser Thr He Leu Asp Tyr He Asn Val Val Pro Thr 
4 40 44 0 4 00 

Ala Gly Pro Leu Ala Gin Lys Arg Asn Gin Lys ?-.la Thr Pro Asn 
4 00 4 00 4 05 

Ser Pro Arg Thr Pro Pro Pro Pro GLy AL"i Pro Ser Pro Glu Ser 
4 7 ij 4 7 0 4 0 0 

Lys Lys Asn Gin Lys Lys Gin Tyr Gin Leu Pro Ser Phe Pro GLu 
4 SO 4 ;^':) 4 05 



Pro Lys Ser Ser Thr Gin Ala Pro Glu Ser Gin O^lu Ser Gin Glu 
500 500 510 



Clu U-u His Tyr Ala Thr Leu Asn Fhe Pro Giy Va 1 Arg Pro Arq 

515 520 525 

Pio CAu Ala Arg Met Pro Pys Gly Thr Gin Ala Asp Tyr Ala Glu 

530 535 540 

Val Lys ?he Gin 



:210:- ..60 

■.215> : 2 

■21 P.-- INA 

A!l.-':- /^rPrficial Sequenc 



! 2 . - : ■ 2 -/n t h e t i c o 1 i g o n u c 1 e o t i. cie p r oP' e 

piii;. ynC) 

M. = <;g.-.:'i gc gccLy(.]tCLg g 22 

i I ■ . iPl 

1].:: .4 

Ap: lAJA 

: !. ■■ p. :a ificial Seqaence 



PPAv- P-/rithetic ol rgonucleiDt ide propie 

:.Pl:V. yr.l 

ra ■ :^ g'.-iaqcc cagagggtgc tgag 24 



;KP 4 5 
;lp- !TIA 

; I ■. P • Ar:t. ificial Sequence 



:2 2.A- oyaithetic oligonucleotide proP)e 
:4'T;r- 2 rip 

'■jqa'jct .^Tcoa cccattcaaa tggagcacga aqgagagttc acctg 45 

:2 AT • 2 03 
:P11 • 2 55 7 

-jua 

PJ 1 s ■ }p-)mo sapiens 
' 2 63 

^gaagagtaa tagttggaat caaaagagtc aacgcaatga actgttattt 50 

a^cgctgcgt tttatgttgg gaattcctct c::tatggcct tgtcttggag 100 

.73 a .'ra ■] aaaa ctctcaaaoa aa.gsaagtca ag::agccagt gcgatctcat 150 

ttgagagtga agcgtggctg ggtgtggaac caattttttg taccagagga 200 



aai K.i:jtacg actaytcatc acatcggcca gctaagatct gatttagaca 2'^''") 

a t..(jjaaacaa tt.rttLcca:^ tacaagcttt tgggagctgg agctggaagi '^'"'O 

'.It: ci t c a ttq :i t g l1 i a j a a ii q q : q a c a t. a I a t c i.: a t a a g a g ■:: t a ^ U 

1. n 1 r ..igagag g/igag 3 1 'r-c c 3 ..::a t t ^ .fiagagcccag ;jtaat3g3ca 'I'jO 

t 1 g. act g ;j a:igjgatg"j gaac::tg3jt augagttcgt ::atcaaagtt 'l^'O 

t.^aigat ate :i atgaaaat;]:! a b :iaa 1 1 : ::tagatgaaa cttat ::\a :jq 2 

Criltgtacca g^gacgtat:: cagaaggsac altagttat-:: ^aggtgacag 

aa.i':jt gatgc t g acg h t ^ t^aagtrjgta ataatgctc:^ t c t cc t ■:: t ao ^-ii''^' 

acjcttactta aag j:: Eig j ^ atar tt^t::t g'tgaacaaa ::aacaggagc ^:r<q 

■ ■alaagaata L at: t a aa a tggatagaga a :: t gaaaga t gagtattggg '/''.i j 

taatcar. tc-a ag :: :: a a a a atgattggtc agai^aggag:: gttgc::tgga 7-r;i 

acaacaagtg tatcaattaa a^tttcagat gttaatgaaa a t aag r a t <: '"^'j 

atttaaa'jaa ag 1 1 c a t a g::.tga::tgt :: l al.gaa ^ L grac^^a^tg 

ggacttcta: aggaa::aat^ atg gaata tg ataatgacat aggagagaat '^'"lO 

g::agaaatgg ant ac age a:: tgaagaggat gattcgcaaa catttgacat 'J'"''? 

t at t acta at cat ga a acta aagaaggaat agttatatta aaaaagaaag I'JOO 

tggattttga gcaccagaac cactacggta ttagagcaaa agttaaaaa^ lqb-[ 

catcatgtt:: ctgagcagct catgaagtac cacact'gagg cttccac::ac 110': 

tttcatta ag atccaggtgg aagatgttga tgagcctcct cttttcctcc 11 .^'L 

ttccatatta tgtatttgaa gtttttgaag aaaccci::aca gggatcattt I^lk; 

gtaggcgtgg tgtctgccac agacccagac aataggaaat ctcctatcag lt'5C 

gtattctatt acta^ggagca aagtgttcaa tatcaatgat aatggtacaa 13q<'. 

tcactacaag taactcactg gatcgtgaaa tcagt:gi::t t g gtacaaccta 13.5'; 

agtattacag ccacagaaaa atacaatata gaacagatct cttcgatccc 14C)C 

actgtatgtg caagttctta acatcaatga teat get cct gagttctetc l-JS'! 

aatactatga gaettatgtt tgtgaaaatg caggctctgg teaggtaatt 1500 

cagactatea gtgeagtgga tagagatgaa tccatagaag ageaeeattt 15: 

ttaetttaat ctatctgtag aagacactaa caatteaagt tttaeaatca loOO 

tagataatea agataaeaea getgtcattt tgactaatag aactggtttt 105Ci 



ciacct tcaag aagaacctgt cttctacatc 
tgqaatcccg tcacttacaa gtacaaacac 
ac^tg^qgt:ga cagtgggagc acacaqacct 
tq. L (.; l: ci t: c J (3 g a 1 1 c a a ■ ^ a c a g a £i ci 1 1 a t c 
tatqatcata titgggttta tttttttgac 
qaaaacaqa t tctat t tcct gagaaaagtg 
ttccaatatg atgatgaagg gggtggagaa 
t a t a Cj ca cja get ga gga cj t a g t a e e a t a a t 
aaaceaeaag cgetgagate aggageetat 
ggeccegaca gtgecatatt caqgaaatte 
agetaatact gatcegtqtg eccctcettt 
cttttgaggg aaeagggtca ttagctggat 
gcagtctctg ateaggatga aagctatgat 
tcgctttaiaa agattagcat geatgtttgg 
attagggctt tttaccatca aaatttttaa 
acecaatg^t agtcttaaag agttttgtge 
agc-ctagtc tatggagttt tctgatttcc 
ttattttaag ctacctacat gctgtcattg 
tgtaaaeaat cagctcacag gcatcaatac 
aatgtaggaa gatattaaaa gtagatgaga 
:cttatgcga ttatatcatt atttacttag 
egagaaaat t taaaggagca aaaatttgca 
itc-jagataa catttacatt tctatcatat 
cat.igteaga gaaattttca tgaattattc 
■-itttaaa 21357 



-10:- 


2 64 




7 7 2 


: 12> 


PRT 




H omc 


^0 0:-' 


2 64 



tccatct taa 


tt gccgacaa 


17 00 


cct t aeea t c 


ca tgtctgt g 


1 7 5 0 


g e eagtacea 


ggagettgtg 


18:: :i 


a 1 1 g e t a 1 1 c 


teat t tgcat 


1 8 a 


t ttqggttta 


a a a caaccjga 


1 9 ) - I 


a a g a 1 1 1 e a g 


agagaa ta t a 


13 [rj 


g a a g a t a c a CJ 


aggcctt tga 


2 QiJ') 


ge jggaaege 


aaqact cgga 


2 0 '0 


ac aggeagt e 


1 1 1: g c a a c] 1 1 


2 ICO 


at t et gqaaa 


agct cgaaga 


2; '>0 


tg attecete 


e a CJ a c c t a c g 


.12 ::■{) 


ce :tgagct e 


ct t agaa t ca 


2 2 S 0 


taect taatg 


agt tgggacc 


2 30 0 


t tetg eagtg 


ca gtcaaat a 


."■ 3 ^ ''^ 


aagt gctaat 


gtgt attcga 




ccr ggetct a 


tggcggggaa 


24^11 


ctqgagtaaa 


t actccatgg 


/ 5 0 i;i 


aacagagatg 


tggggagaaa 


2 5!^ 0 


aaccagattt 


gaagtaaaat 


2 600 


qgacacaaga 


tgtagtcgat 


2 650 


gaaagagtaa 


aaa t accaaa 


7 C' 0 


agtcaaat ag 


aaatgtacaa 


2 7 50 


tgacatgaaa 


attgaaaatg 


.:8 00 


catgaagtat 


tgtttccttt 


285 0 



■ I A s n C y s T yr Lou hen L q u A q Y'h^^ y\ e L 
S 10 



u Aly ric rro Lou 
1 L 



1 -o Trp I-^r- Cys Lou Gly Ala Thr '"-lu A-n :^or Gin TYir Lys Lys 

2 C) ;■: 5 3 0 

v\.i L Ly^; C.U r\ Pro Val Arq ^^er His Ij'h Arg \A: 1 Lys Arg Gly Trp 

3 L 4 0 4 3 

Vul Tro Asn Gin ;"G-ie Pl^o Val [To Glu rAu Mot" Asm 'VYw 'VY:v Got 



As lie Gly Gin Lcoj Arq G^?r^ Aso !-?u 3^^f." 



Gc^r IGie G\i': 'Vyx: Iz/o L*"Oj Lou C;ly Ala Go/ A h"i l; I y Gor" 'Thr fG"u: 



lo i lo Asp Glu Arq Thr Gly 
3 3 



lo 'Aor Ala 11.: Gin 
1 1 u 



1 f) ' 



Asp hrq G 1 u Glu A rci 
L 0 



>ou Tyr 



Ar (j Ala (Aln Val I 1. ^.^ 

1 



Asp 1 lo Ala Thr 



lily I\rq Ala Val Glu 
1 2 3 



u : A^ r ^"^lu L'hs' 



lie Lvs Val Ser 



11*5' Asn T\sp' Asn A,pj pro Lys Phe Leu A.'^;p 

:. ■; 3 1 3 :) 



Glu Pro Tyr Glu A La Ilo Val Pro Glu Hot. Ser' Pro Glu Gly Thr 



Leu Val lie Gin 1/al Thr Ala Ser Asp .31 a Asp- Asp Pro Ser 

r/M 173 



1 3 G 



Gly Asn Asn Ala Arq Leu Leu Tyr Ser L<?u Leu Gin Gly Gin Pro 



133 



1 ;^3 



Tyr Phe Ser Val Glu Pro Thr Thr Gly \3al lie Arq He Ser Ser 



GOO 



21^ 



Lys Met Aspt Arg Glu Leu Gin Asp' Glu Tyr Trp> Val He He Gin 

G13 33Ci GAL 

Ala Lys Asp Met Ale Gly Gin Pro Gly Ala Leu Ser Gly Thr Thr" 

3 30 3 33 34 0 

Ser Val Leu He Lys Leu Ser Asp' Val /3sn /Asp Asn Lys Pro l\e 



Phe Lys Glu Ser Leu Tyr Arg Leu Thr Val Ser Glu Ser Ala Pn 



. ! 6 3 



370 



Thr Gly Thr Ser He Gly Thr He Met AI.E: Tyr Asp Asn Asp I L*- 



37 3 



^80 



'/ ^:lu Asm Al-^ 1 u Asp 



Asp 



i: ?hr m-ie Asp I L lie Thr Asn His GIu Thr (.;!n C; 1 u Gly 1 : * ' 
30 ^ 310 3r". 

^; Oou Lys L/s l.ys Va.l Asp tOio Glu His OIn Asn His Tyr 



Ara Ala 



Asn His Mis Va 
3 0 



1 rro Glu Gin 



'yr [iis 'V-r (0 1 u Ala Ser Thr Thr [0;o lie Lys lie 



. a .Osp Va 1 



a hio Fro I.jeu Ohi*' heu heu Pro Tyr 'V\. 

j^:0 3' 



} ra.:' -lu Val 



Ghi Glu Thr Oro !3]n 



Ser Vhe Val ';;.laj 



1 Val .An- Ala l^af Asr- Ore Asp Asn Arq Lys Ger Pro lie At^a 



0 3 



*s r lie I'hr /aa Gt-r hys Val Phe Pisn Ilf,^ Asn Asp Asr 



Tlir- lie rhr Thr :^el Asn St.:r Leu Asp .ArLi Glu lie Ser' Ala T.rp 

420 ^ 3a 4 .-;0 

Tyr Asn Leu Ser lie Phr Ala Thr Glu Lys Tyr Asn lie Glu '3.1 n 

■d^Ci 'A;:. -10 0 

11(^ .Per Ger lie ?ro Leu Tyr Val Gin V.i 1 Leu Asn lie Asn Asp 

403 4a 1 4oO 



H.is Ala Pro Glu Phe Ger Gin Tyr Tyr Glu Thr Tyr Val Cys !;Plu 



4 7 ' 



47 0 



Asn Ala Gly Ser Gly Gin Val lie Gin Thr He Ser Ala Val P\sp 



4 90 



4 0.^ 



Arg Asp (^lu Ser 11*:' Glu Glu His His Phe Tyr Phe Asn Leu Ser 
P ij i3 0 1) p 'j 1 f) 

Val Glu Asp Thr Asn Asn Ser Ser Phe Thr He He Asp Asn Gin 



Asp Asn Thr Ala Val. lie Leu Thr Asn Arg Thr Gly Phe Asn Leu 



4 0 



Gin Glu Glu Pro Val Phe Tyr He Ser He Leu He Ala Asp Asn 



P4 5 



Giv He Pro Ser Leu Thr Ser Thr Asn Thr Leu Thr He His Val 



0 00 



57 0 



Cys Asp Cys Gly Asp Ser Gly Ger Thr (;i.n Thr Gys Gin Tyr Gin 

57^. ^30 ^ 585 

Gl-j l.ou Val Leu 3vr Met: Gly !Gio Lys Tnr Glu Va L lie Tie Ala 
5 9'! 5 95 600 

ll^-^ I-eu lie Gys II- Met lie He Fhe C^Iy Phe lie Ghe G(^i.j Thr 
•5 9 0 oIO 615 

Geu Gly G'-mj Lys O;!;: Arg Arq Gys Gin lb- L^-u Ghe Pro Glu Gys 
o2'i t)2G 630 

G^:r Glu Asp Fhe Ar-i Glu Asri lie Ph^- Gin Tyr Asp Asp Glu Gly 
o35 64 0 615 

"ly Gly Glu Glu Asp Thr Glu Ala Pie? Asp 11^ Ala Glu Lv:u Ar.j 
0 5^1 65 e 66 0 

G-r Ger Thr Lie M-y. Ary Glu Ary Lys Thr Ar-.] Lys Thr Thr Ger 
66' (G/0 67': 

Al.i G .u He Aru G>:e Leu Tyr Ar Glr. Ger Lci.] 5;in Gu 1 Gly rrr^ 
69 e9 5 69:^ 

Asf^ Gei Ala T^e Pn-- Ary Lys IT'ie [I- Leu Glu Lys Leu Glu (Uu 
g9P 7 00 70 5 

Ala A s n T hi r A s p P r ■ C:" y s A. 1 a P r^ o P r o P h e A s [.) G e r Leu G\n 'Y h 
^'l'/ 7 15 720 



u: A 



..a Phe Glu Gly Thr Gly Ser Leu Ala Gly Ser Leu Ser S 



'G?- 7 30 



e r 

/ 3 5 



L'_ni Glu Ser Ala Val Ser Asp Gin Asp G^u Ser Tyr Asp Tyr Leu 
"1" 745 " 7 50 

Asn Glu Leu Gly Pr^^ Arg Phe Lys Arq Leu Ala Cys Met Phe Gly 
755 760 765 

Ser Ala Val Gin Ser Asn Asn 
7 7 0 

G;10.' 2 65 
:21L' 349 
7jl2.- DMA 

;^LG* Ilemo sapiens 
0 : 2 0 ■ - 

;221> unsure 

2G":2:- 24 , 60, 1 4 1, 226, 228, 24 9, 252 
: 2 2 3 ■ - unknown ba s e 

4 007' 2 65 

atttcaaggc cagccatatt tttntgttga accaacaaca ggagtcataa 50 



gaa7attttn taaaatqgat agagaactgc aagatqaqta ttgggtaatc 100 



tf'-.iaqcca a (jqa ca I qa t: t aqt ca(jc;'^a aq "i jcq 1 1' 'i t ata^qa a caa-^; I'V') 

.iqt.'jtatt.4 al t.iaa'.^t t. t. ./a^ja t q 1 1 na t. q.-^caa t. jiaq act at at L ta 200 

. 1 q a a a q 1 1. 1. a L a i; c q a t: t q a a I ( j t ri t. ri t. (.] a a t ■ ^t a , ;m . ; a , q; . ] q . i r"i t 2 0 

Mtqafjqaa i.'.iataatqqc .i I a taqa r a t qa ■ ^- 1 1 .i qq. iq iq. .lat qcaqa a("U"j 

.1 1 qq..it: t. a^^ aqa. i tq. aa q a qqa t 'j. 1 1 1: v - qc^'i a a ^ m t rq_ ( ja '■•a t t: a t t '^4^^ 



2 1'^^ Art;ilicLaI S^^qu-rl('-^ 

'.a's> S vai t hu/t. L c ol i i"jonua L act i (ie f.:a oba 

1 Oq > 2 6() 

..a t qa-"": c] t a t ^ ^ t. qa a t. a t. q caccc 25 

OA] ■ ; 
212 • i:2]A 

2 1 >i rx::\. i f i a i a 1 S-^qu^■alc^^ 
222. 

2.:: 2 a .synthetic ol i q anuc 1 eot i de prcbe 
■;■)(!. ■ .;a;,7 

(i ic: *: c^rj-*: qqa acjcctcaaqt '^^tgq 2 4 



:l :] ■ 22 
2 12A- \)\]k 

; 1 2: ■ 2-.i t. i f icial Sequence 
'OO.O'. ■ 

.;22:- Synthetic oligonucleotide probe 
aOCv 2^-2 

ar:a(.:t cjc^qgt attagagcaa aagttaaaaa ccatcatggt tcctggagca 50 

ic 22 

212J:- ;;^:.9 
dla 2'M7 
2 12a DHA 

2.1 3;- HciHio sapiens 
100> 269 

jcaacctcag cttctagtat ccagactcca gcgccgcccc qggcgcggac 50 
'ccaaccccg acccaqagct tctccagcgg cggcgcagcg aqcagqqctc 100 
iccqccf^^a cttcctccgc gqggcccagc caccttcgqq agtccqggtt 150 



■1 ^ c ^ ^: i c c: t g c a a a c t c t c c q celt c t g c a c 
c g j g ^' ' r : c: c c q a g c g a g t c a t g g c c ?}ricqcq 
Ictcqcc ttcctgggat ggatcggcgc 
r a q I g gag g a 1 1 1 a c t c c tat q c c g g c g 
g.^rat gt..acg a^^gggctgtg gatgtccic^c 
gat fv-agLgc: a^agtctttg actccttgct: 
.i>ig'.;aacccg tjacttgatg gtggttggca 
at'^tttgtgg ccaccgttgg catgaagtgt 
IgaggLgcag aagatgagga tggctgLcat 
ttgcaggtct. ggctatttta gttgccacag 
gttcaagaat t ::tatgaccc taLgacccca 
t a;j g t c a g q ct ctcttcactq g 1 g g c t g c 
gaggtgccct actttgctgt tcctgt cccc 
acaccaagga cctatccaaa acctgcacct 
gtgacacaga ggcaaaagga gaaaatcatg 
acattjagat actatcatta acattaggac 
aatctgaagt atggtattsi: aaaacaaaca 
^ttaaaatac tcagtgctaa acatggctta 
ctcaatatag gagggaagat ttttccattt 
gtaatcatac tcaaatgggg gaaggggtgc 
tgtatatata catgtttttc tattaaaaat 
cattatgttg atactagcat acttaaaata 
at t taattcc atat tgatga agatgtt tat 
ccttatatac atatgtaaca gtcaaatatc 
t ttgg gtgcc tt tgccacaa gacctagcct 
t t tcaattct tcatgcgtgc ccttttcata 
ataatcttat agcacttgca tcgttattaa 
tcattggtct ctatctcctg aatctaacac 
gt t tct aaag ccaagaagaa tttattacaa 



ctqccacccc tgagccagc:g 2"):") 

gggctgcagc tgttgggctt 2'^-) 
catcgtcagc actgccctgc 3-^-) 
acaacatcgt gaccgcccag 

gt gtcgcaga gcaccgggca '1 ■ '^'^ 
gaatctga:5C agaacattgc '. i 
t;c::tcctg^g agtgatagca 

atgaagtgot tggaagacga ^-'--^ 

tgggggtg^g atatttcttc C 

catggtat^g caatagaatc 6''-' 

gtcaatgcca ggtacgaatt V'i'i 

tgcttctc*:c tg-cttctgg 7':i 

gaaaaacaac ctcttaccca S''- 

■:ccagcggga aagactacgt B^--- 

ttgaaacaaa ccgaaaatg*:^ 9-'g 

cttagaattt tgggtattgt 9^7ri 

aacaaacaaa aaacccatgt l'-"'t)0 

atcttatttt atcttctttc 1050 

gtattactgc ttcccattga 1100 

tccttaaata tatatagata 1150 

agacagtaaa atactattct l.":00 

t^tctaaaat aggtaaatgt l/.\^.0 

tggtatattt tctttttcgt 1:00 

atttactctt ottcattagc l.'^O 

aatttaccaa ggatgaattc 1400 

tacttatttt attttttacc I'lSO 

gcccttattt gttttgtgtt 15-^00 

atttcatagc ctacatttta IS^O 

atcagaactt tggaggcaaa lOC'O 



t '.^t. tt_.-tq-a tgaccaaaqt gataaatt'-c t at t .:ja.-ct t: 

■.:.a;t..-.}t.actc 1 :j,iacv.;ataq cact at t gt; t: tgct ttg.iaa 

.iat ta.:i';^ta:K5 c^t acatajct q t- t rr-'-a aaa ^ajt. + jti-a."^a 

q a t: t g a a t_ t, t 1. 1 ci a g c t a a t t a 1. 1 a a 1. a q t: t: 1. 1; 1 1. a I ■ ^ ^; v ^ 

at Itttgttc aa.aittcalt aatlglatt'j tttlaaaaaq 

a t c j ( : g t L 1 1 a I a t c 1 1 c c t a a t :i a g g t t q g t c t g 1 1 1: g t 

tgatag^ctt t. ctggagt;ja t^stcitggtg aaaa ".i t .:i t: ta- 

' gt: aag':-aag t: ca<;t t a at. a t: t: t ct.ar-ct. a t 1 1: 1 1 1 r.i a t. 

^ j a a a t . a , - 1 1... cj a 1 a a L t a a :: ..; a g 1 1. a q a ^ i g c.i ( j c] t; .3 g t: g t g a a 

t. L t; cj t a ^. t a a t a 1 1 a 1 1 1 1 t ^ 3 .-i a t. a a ■ - 1 a t a a L a 

t. .11 1. 1 1 g'::t c^a gat. ggat. :]-ig a .:: 3at gaacj.i t a.:ial ga-i 

aaaagt,:iaat ta^atgtg at t a gac 1 1. ( ^ ^-t at: taMaac 

aaact (j.:ia::a aaaa^ta^raa a a L. a ac: t: t. c atgtggtt.:;a 

atctataa:^a c^t t 3t. t " ::a a::i:gaacaaa aaatac^]^aaa 

gt'ggat'::agt gcctccctat c t ::t .accagt ctatttccat 

gt gtct'iia ::a tgttt^tgct ctgttccatt ttaaaaactg 

tcaagt'::tgt acagastgct artt'::aattq agaaagritga 

agggtgtrgg cacLggtgtc tggagacctg gatttgagtc 

caat^raacgt ctgtgtttga gcaaggcatt tggctgctgt 

att'-:atatgt aagcggtggt ttgtaattcc tgatcttccc 

<:|at ijtt gtgg ggatccagtg agatagaata catgtaagtg 

atttaaaaag tgctataata agggaaagaa ttgaggaatt 



■::'.:ca aacaa *: i t)^^ ' 

aLat t. tgt cc 17ijCi 

■ai -iat. Lt -itt r.'^ 

av^tciaactac 1S0\^ 

tqtaat Lata 1 b\> 'j 

ct jaa -a aag la-^a :^ 

tctrt:gtaga 1-^"- 

at. jaca aat I 20a J 

t at t.^iar.. tag ;:0'iM 

at: agt:a-a^^- M i'-"' 

au ::aaa :'t a^:: ^! 1 :> J 

cagt.at at tt OOa j 

gtgcattcct .:2:vj 

a t a c a 1 1 c a a . ; 3 0 a 

t c tit L eager O'^r^O 

ct -t-a::rr- J40a 

tgtaatggaa J4aJ 

ttggt gatat 2 5 00 

aagcttattg t;5 50 

acctcaaagt 2 6(>j 

aggttttgta 265'j 

aactgcatac 2700 



gatvrggtgt tgcttttcaa atgtttgaaa ataaaaaaaa tgttaag 2747 

<210:" 270 

<21I:- 211 

<212;- PRT 

<213 ■ HC'ino sapiens 

<400:' 270 

net Ala Asn Ala Gly Leu Gin Leu Leu Gly Phe lie Lea Ala Phe 

1 5 10 15 

i-eu Gly Trp lie Gly Ala lie Val Ser Thr Ala Leu Pro Gin Trp. 



*\rq Ilr. Tyr Ser Tvr' Ala Slv Asr Asn 11^^ Va i Thr Ala (Ala AA 



1 



Tyi Ala Gly L..^;.. 7A p M-t 



\'< 1 1 Sa r" 'An .a^ r 'rh i ' 



An (la C;in Cya I,ya Val FAa^ Asp Ser I/aj Leu Aaa I..v"a] :Am- St.^i- 

6:' 7 0 'Aj 

'Ail I,eu Aln Ala Thr Arg AA'i L-u Met. Val Val Aly Ho I..-ai 
8 

AAy Va] He Ala lie Fhe Val AAj Thr Val Gly Mf-t Ays Ay^' Mot 

^A;. 100 m^i 



^■^ys Aea Gla Asp Asp ^ A a "val Gla Ays Mot 
1 1 - 11 0 



A-; rUy i'Uy Ala 1 A.- Ph 



10 



O^^u AA^i AAy Oeu AAi 
1 -^0 



f-j Val 



Al.;i Tier AA:! Trp Tyt: (Aly Ooui AS'-j lie 0^:i 1 Gin Glu Fhe Tyi" Asp 

AA:' IH: ' I'.O 

Pro Met Thr Pro Val Asn Ala Arg Tyr Glu Ohc G]y Gin Ala Leu 

10" 160 165 

Pho Thr Gly Trp Ala Ala Ala Ser Leu Gys Leu Lou Gly Gly Ala 

1 7 r 1 7 5 1 8 0 

Lo'j Leu Gy,? Cys Ser Cys Pro Arg Lys Tar Thr So'r Tyr Pro Thr 

18 0 100 195 



Pr<j Arg Pro Tyr Pro Lys Pro Ala Pro Ser Ser Gly Lys Asp Tyr 
2 00 2 05 210 



Val 



<OIa> 271 

<,;:il:' 064 

e.>ly:^ DNA 

, L A ► j i omo .:■ a p i e n s 

<220:* 

< .:'2 1 A unsure 

<2;AA- 21, 60, 1 63, 4 34 , 4 36, 4 4 4 

o2 2 0:' unknown base 

<4 00:- 271 

ttotggocaa acccggggct ncagotgttg ggcttoaoct cgccttcctg 50 

'.jgatgc^a teg gcgccatcnt cacactgccc ttccceagtg gaggatttta 100 

ot ccooatgc tggcgacaac atcgtgaccg cccagcccat gtacgagggg 150 



■ 't '^t. aqat:ql ccngcqtqtc qcaqaqcacc qgqcagatcc aqLqcaaagt 200 

^ ' t- 1 1 q ci c t: (.:; i.: t: f: q t: q £i a t. c: t (] a cj c: a q a c a t; t cj c: a q c a a c c c q t q c c t. 2 5 0 

. ^ ■ ■ J 1 ^ ■ 0 J - ' '^"J q ^.-J t a c t c a t q q q q t q j t i :j a , i t. 1 1_ t_ ::i t q q c c a c c ) 3 

■/ir t.qqcaf.qa aqta^tatgaa qtqcttqqaa qacqatgaqg tqcaqaagat ] 

qaqqat.qqct qta-attqqqq . ] '.a.u:c.|a t a 1. 1. Icttcttqra qgtctqqcta 400 

t.t.iq..iqttqc cacaqcatgq t..atqgcaata qaancnttca acanttctat ■laij 

qa accta tga ccccaqtcaa tqccaqqtac qaat 1 1. qqt c aggctct ct t 50 (J 

aa-tajqctqq gctqct.qcLt ctctctgcct ta'^lgggaggL qccctacttt 550 

qclqtt;cctq tccc 564 

21 D:- ^;2 
21 1> 4 0-^ 

^':> :2na 

21 3 !l:)no sapiens 

22 ') > 

22 1> unaure 

■^-^^^^ 30, 4 9, 102, 14 1, 147, 171, 324-325, 339-341 

22 "3 > un^:nown base 

IOl) > 27::; 

sccrttgacc caacgcggcc ccccgaccgn ttaatggcca aacgcgggnc 50 

t:cc iqctKjtt gggcttcatt ctccccttcc tg;^gatggac cggcgcccat 100 

■:nt :agc;-ict gccctgrccc agtggaggat ttactcctat nccggcnaca 150 

■icavcvjtgac cgcccaggcc ntgtacgagg ggatgtggat gtcctgcgtg 20Ci 

t:cg..:agagca ccgggcagat ccagtgcaaa gtctttgact cccttgctga 250 

atcngacjcag cacattgcaa gcaacccgtg ccttgatggt ggttggcatc 300 

■:t'::.Jt',ig.:^ag tgatagcaat cttnntggcc accgttgtnn ntgaagtgta 350 

^ :3-;Mgtg.::tt ggaagacgat gaggtgcaga agatgaggat ggctgtcatt 4 00 

■y'^''V'jgcqcga tatttcttct tgcaggtctg gctattttag ttgccacagc 450 

i5i:?<:tat.:;gc aatagaatcg ttcaagaatt ctatgaccct atgaccga 498 

.Jliv- 27 2 
.11 552 
DMA 

: ]"::■ HoniC) sapi ens 

;;:o:' 

221:- unsure 



75, 57, 61, 04-95, lib, 152, 165, 212, 233, 397-394 
1 in known ha so 



• '/ 3 



a 1 1 n t c c a a c c q ' m n t o a c: t... q 1 1 q q o t; o a t. 1. c o < c -r. I q 5 C 

la* qa iMoq^-^ qLa."-a I on t" coi qa o t. 00^:9. qo oooatqqaqa tttnno^:tat K 

] o ^ q f j ' ci (; a a i: a t. or] t q a o o c o ^ o a q r c .:\ t: ( j t. a o q :i q q q (j c t 1 1 q a a q t 1 ^ 

■ aiq^ :q * qt oq oaqan(0/o.o.o] tjqcMvia t. ooa qt. qoa'i.."iqt o t. t_ t qa o t. ■"o..: I 2".. 

* qot q ojt.(:t :jnqoaqoaoa t. tq'/a qoaat.^ oon q ^.ort q a t c^q t: q'.i t toj 2': 

q'Mt. o:tool -jqc] ^iq t: q.i t a ' j-ra a t ol. t.. t. q qrj iooq t tqqoritaaaq 7; 

t.q'atjaaqt jottqqaaqa o-.j a i (.j a q^ j t q oaqaa^atqa qqatqqot;ql 3': 

^a*.tq]qqqo .] o q :i t a 1 1 1 c;- ttottqoaqq t. otqqotatt t nnnq 1. 1_. q>::o 4^ 

iv'-iq^ ' it. qqt -.it q "j-raa t a q t: rq to. (-.aa qa a 1 I ;i L q a ooo to;i t q a o : 

■ ■^■iq V t::aa t. qoo ^'.jqt ci..:q cOi 1 1 1 q'..q.. o.j qqclrtctt.c aot qqo t qqq 5' 
- ^. 4 - 1 ) ^. • 1 1 o t o t :. q o t. t c t q q q q q t.. q c o t: a t t t q o t : y.A.r o q o : 

qa 5 57 



■:710> 77 4 

■■'211 > 52 6 

■.:212> 7MA 

<213> ;lc^mo sapiens 

< Z 2 0 > 

'-22'\> ansure 

<:222> 75, 50, 60, 123, 127, 370, 395, 3 97-398, 402-403, 4:i7-407 

< 2 2 ::1 : > a n k n own b :i 3 e 

<4 00:> 774 

aOt<::toccct ootqqatqqa tcqonocacc gtcaoattqo ottooccoan 50 



t qqagqattn aot :otatgc tqqcgaoaac atcqtqaooo oooaggooat lO'"! 

to:ar:oqaggg gotttggatq tontgontgt cgcagag::ao oqggoag<atc 157 

ooa(:|::qcaaa gtcrttgact cottgotgaa tctqagoaqo a'::atrgcaag 2'j7 

oaaooogtgo ottgatgggg ttggcatcct cctgqgagtq ataqoaaoct 2 7 

ttqtgqooao ogttggoatg aagtgtatga agtgottgga agaogatgaq oC'ij 

:|tqooaqaag atgaggatgg ctgtcattgg gggogogata tttottgttg 357 

:'auqtot qqo tattr. taqln qL":oacagoat gqtaLggoaa tagantnntt 401' 

I ■ n r'l q n n n t o t a t g a o o c t a t g a o o o o a q to a a t g o o a q '4 1 a c -.^ a a 1 1 1 g g 4 5 C' 



: -: :.]ractc ttcactggct qggctqctgc ttclctctgc cttctqggag 500 

g^ ;.-..'Ctact ttgctgttcc tgtccc 526 

. " ^ ■ :;7 5 

.... i 1....^' 3 93 

. . .1 . ■ [ 'MA 

.3 1'"^" Hc'in'j sapiens 



'? n ■ 



M ri sure 

y.l, 31, 1 4 4, 333-239, 362, 235-266, 27 1, 274 

ankrpjwn base 



a gr.i> ;c>a':''::go cagatcc:::ag tncaaagt':^ 

ac.j' ;c.:::'.'at t ncaaqcaacc ccttgccttg 

' g::::aa^g.-a tagcaatstt tg-ggccaca 

at a-zt: ^fLi :ia ga.-gatgagg tgaagaagaL 

■ ] 2 a - ■ g rj t ,:i : . : t c 1 1 c 1 1 g c a g g t a t g g c 3 a 

' a t ag<:'.:;.j L a gnatnnttcg nggnractat 

t g':---^acf':ft.aa gaatttiggtc aggatctctt 

a*: ■:'t ct tcaggga jgt gcaaracrta 



ttgaccc'itg 



ail'a 


S 7 






:3 11 


4 9 5 






:31J : 


i:)m;\ 






3 1 V 


rOjinc) 


sapi^i^ns 




■/aliv 








:32U 


unsure 






39, 5 


8, 130, 


234, 




unkri'j 


wn base 




4 00/ 


2 7 6 






agaa 


atgacc 


tgccccc 


.agt 




gacnga 


ccaggcc 


a t g 


'zaqa 


gcaccg 


ggcagat 


cca 


gag>. 


ag zaca 


ttgcaag 


caa 


tggqagtgat 


agcaat c 


ttt 



tgci.a:ggaag acgatgaggt gcagaagatg 
cgcgatattt cttnttgcag gtctggctat: 
atg'jcaatag aatngttcaa gaattttatg 



}aggtgg-:tg nca t ^.::ccccc ; C^O 



gttggca-g.:i 
gaggat. ggct 
ttttagtnn-- 
gac cat a z ga 
ca ctggctgg 
gctgttcctg 



::"gaatct(|a ^-•Q 



igtata'gaa : ^ 
gicattgggg 30 
:icagcatgg 33 
::cccagtcaa 3 0 
gcrgctgctt 
zc'ZC'Zqaa 3 93 



427, 450, 461, 476 

ttcctatgnt ggggacaaca ^ 

tgtggatgtc ctgcgtgtcg 1 

tttgactcct tgctgaattt 1 5 

gatggtggtt ggcatcttcc 2l 

tggnaatgaa gtgtatgaag 2^ 

aggatggcrg tcattggggg 30 

tttagttgcc acagcatggt 35 

accctatgac cccagtcaat 4 00 



q.:cagqtacq aatttqgtc.i ggctttnttc actggctqqq cLgctgcttn 450 

t. t l(/tqcct..l ntgggaggtg cx^.:tantttq c- 1 g t_ t cc I g c gaacc 4 95 

zlO- ,r/7 

::" ] !:• 20 0 

i;:- :)NA 

. 1 ■ :](}mo sapiens 



1 : are 

.;: 31, 87, 13B, 147, 153, 165-15-5, 172 



^c.Waqqag^ gcqS':^atatt LtttctLgca ggtntggtta tlttagttgc '^O 

■M -.igcatg;^ t 3t ';;-:jcaat a gaatcgttca .:igaa 1 1 ntat gaccctatga 100 

' -s ■•' -aq *: --'a 3 t gc':- ngg t. ac gaatttqg^c .iggct ct a L ca^: t '.^gat gg aO 

q';a. ac tg^'t: ctait nngcct: tnr:gggaggt gccctacttt gca gt t c^;: t g : 00 

I: - ■ 27 5 
II:- 54^ 



:_2 1 : ■ una a re 

::52.5- 25, 43, 55, 77, 1 98, 361- 352, 391-392, 396 
5 :2 'a ■ UI1 kn Dwn base 

4 ■):;:> 27f; 

i.q.':.ct ggqat ggatccgccc ccatcntcac atgccatgcc ccntggagat 51) 

1. 1. -acncctat: gctg^cgaac aacatcntga ccgcccaggc catgtacgag 100 

il'jgctgtgga atgtcctgcg tgtcccagag caccgggcag atccagtgca 150 

i.'iagtc t tt ga atccttgctg aatctgagca gcacattgca agcaaccntg 2 00 

' :at:t g^atcTgt ggtt ggcatc ctcctgggag tgatagcaat ctttgtggoc r'50 

ac'rgttggca tgaaagtgta cgaagtgctt ggaagacgat gaggtgcaga 300 

."igatgaggat ggct^tcatt gggggcgcga tat: ttattot tgcaggtatg 3'50 

ijctatttrag nng'::cacagc atggtatggc aatcagaccc nntcanaaac 4 00 

tctatgacca ratgacccca gtcaatgcca ggtacgaatt tggtaaggct 450 

':t-:ttcaccg g ':t gigg^.^tgc r gcttctctc ■:gci::ttctgg gaggtgccct '■>ljO 

aatttgctgt t::ctgtcccc gaaaaacaac ctcttaccca eg 542 



.2]0:> 27 9 

■■■21]:- ■;)4 8 

;2].:> :.)NA 

2 1 H orno sapi ens 

:2^c Kisure 

^/■;/> ^0, 1 15, 147, 228, 387 

■ / : " an known base 

10'j> 2 /9 



;i ^ a : 


t q c a 


gctgttgggc 


1 1 c a t c t c g c 


1 1 c c: t g g a t 


ggaa t cggcg 


5 0 


: :a*:c ^ 


u c a g 


cac tgccctg 


cccca t ggag 


gat t tact cn 


t a tgctggcg 


100 


i ^ "J a c: a 


r cat 


<"j a c n c c c a g 


g c c a t cj t a c g 


A (1 n n n t f~ n 
ci y y y y L ..J L y 


n ,T 1" n t Pi n 


-L .) J 




jgag 


c accgggcag 


a t c a g t g c: a 


a <a g t c 1 1 1 g a 


c t c c 1 1 g c t g 


2 00 


i ^r-.^t J 


1 - J r a 


a aacat tgca 


a g a a c n t; g 


ccttgatggt 


ggttgg-atc 




:r : :tg 


]gag 


tgat agcaat 


ct-tgtggcc 


accg 1 1 ggca 


tgaagt gtat 


0 0 iJ 


n M t- ■ 1 


:t_tg 


g.aagacgatg 


aggtgcagaa 


gatgsggatg 


gctgtcat t g 


2 5 (J 




:gat 


atttcttctt 


gc aggtctgg 


ctatttntag 


t tgccacagc 


4 00 


it: jgt -i 


tggc 


aatagaa teg 


t aaag<aat t 


ctatgaccct 


at gaccccag 


4 50 


i -it T 


:aag 


gt acgaattt 


gg to a ggctc 


t ct t cactgg 


ctgggct get 


500 


^:^^ct 


ct 


g cct t ctggg 


aggt gcccta 


ctttgctgtt 


eetgegaa 54 


8 



2 1') ■ .20 

J 1 1 • .1 

212 • JIIA 

2 I H • j~ t i f i c i a 1 Sequence 



'22 3 • Synthetic oligonucleotide probe 
^irii) - 280 

■^gao^C'jagte atggceaaeg e 21 

:.l:"' • . ei 
_! 1 1 ■ 2 b 
2:1.. • 11 lA 

■2] 3- Artificial Sequence 

22":: .Synthetic oligonucleotide probe 
:-;0a:- 281 

gtcM Ccicacg tagtctttcc cgctgg 26 

2:12;- ;.e2 

2J11:- 4 2 



<r::i2> DNA 

< . M 3 :> A r t i f i c i a 1 S e (q u e n c e 

Synthetic ol igonucl eot ido probe 

ctcjcciq.::tgt tgggctLcat tctcgccttc ctqggatqqa teg ^13 
<.i:IO> i 
v.;i;:> ::::a 

'■/M.:!> rno sapiens 

ocritgceatc agctcgcegg gcacr:gcgge et:cqccctcg ecetecgeec 
^■tqcg(e:M:qc accgcgtaga ccqacccecc cc:tccagcge gcceacccqg !■:) 
tcigaqac:ecc ccgcccgtgc cccgaccqqt ec:ceqccttt ttataaaaet r ) 
taaagcc;:ggc gcagcattaB cgcttcccgc cccggtgacc tetcagqggt 2-- ) 
etccccacca aaggtqctce qccgctaagg a^catggcga aggtgqagca 2' a 
qqtcct:;agc c:tcga5ccge agcacgagct caaattccga ggtcccttca 3-^'-- 
ccgatqt.tgt caccaecaae ctaaagcttg gcaacccgac agaccgaaat 2'- i 
gtgtgtttta aggtgaagac tacagcacea cgtaggtact gtgtgaggcc 4'.'a 
caaeagegga atcategatg caggggcctc aattaatgta tc^:gtgatgt 4 : i 
tacagccttt cgattatgat cccaatgaga aaagtaaaca caagtttatg Be'"' 
gttcagteta tgtttgctcc aactgaca.:t tcagatatgg aagcagtatg 52^'' 
gaaggaggca aaaccggaag acc ttatgv^a ttcaaaactt agatgtgtgt o'.").) 
ttgaattgcc agcagagaat gataaaccac atgatgtaga aataaataaa 65n 
attatatoca caactqcatc aaagacagaa acaccaatag tgtctaagtc '/qe 
tctgagttct tctttggatg a-accgaa:jt taagaaggtt atggaagaat 7^:) 
gtaagaqgct gcaaggtgaa gttcagaggc tacgggagga gaacaagrag 8t':i 
ttcaaggaag aagatggact gcggatgagg aagacagtgc agagcaaeag 8 SO 
ccccatttca gcattagccc caactgggaa ggaagaaggc cttagcaccc 
ggctcttqgc tctggtggtt ttgttcttta tcgttggtgt aattattggg 9S:"i 
aagattg--ct tgtagaggta gcatgcacag gatggtaaat tggattggtg lO.'O 
gatccaccat atcatgggat ttaaatttat cataaccatg tgtaaaaaga 1G":0 



■lat ijt'jta t'Vitgd.:atc t >:acaa' j L lgC'M:ttaaa 1. 1 a- -^cc^ ^ ^- ' 1100 

V g' '.ji.::..icar' t; rica ca q a t a v^a ca ■m ca c aaa t a t. a ii t - j I aac'.ja t ct L IIM 

^ t . : a . 1 a a ■ ] 1. 1- < i , .1 . i a a t t. I = i ] I a a < M ^ j ti t. t: g a c| g ■ j j a ri ^ 1 a < 1 q .-.i a t q t.. 1 2 i 

' t .J 1 1 <i> 1 1 j.i^-aaqqqaa /iccala.iqta t ^^^^aic -^.j t. qq^.Mt. :it t at 12':. 

i i i' ra-.itt. t + :i<i:ii\i t t_ .J 1 * ..iqa' t q a t; a^^l ■_ :i t a ataria t tai' ^ i:^0-: 

t ^-I.taa/i.i taiacac^T^^t t i -( 0. cqa. Ma;! t. t q q !. q c t. jq t.. t. qqqqa ■ ^ 1"^^^ 

0 qq.iqia aai qr.il qct. 'jqq ^]aq t q ^aaq t. <iqct. r.aa aaa nqt ."iqtccuc 1 ^ 0 : 

-a* aqa; - a,.i at ccaq':]va:'C a qqc t ■ ' t 1 1 a: :it. .^t. c 1 1 - ■ ciqt t c t: q t ^ 1 ■; ') ' 

aa v-ar ^.-aq cctl']q:]a ^"^ t qa t ■ ; . ica qaat: 'la^aq caauaaqqaa lOCO 

tta'vactqta] qi.aiqaataaaq a rq t a t ^^a t '-a t aa^'^ I y a cj aqq'^qtgtqt. 12j- 

ta,|. J', a t t- q aaac:iq'.^q .-'t t t >jqa^iM t. a.i .i t. q .j'- .i^:i:.qa t:ttqlt.caat. laO-; 

■a.i"j .I'.^qa.r ■ a /iqc t a a t. t t'atat. ^ r^tt ■ -a t ^iq : qa aqt ■aiaa-' t laO; 

1 1 t ' ..a-iqa. j a t- qt 1 1 .la t .j a^U: ^ I t I: a a;- t l ntq t a j I q t atq. t ca t > a ] 0 0 ■ 

cat.qttttat: tattqtcaaa aqaqtaaagt l.aaLqctgcq tgctgctgaa 17[i' 

c t c I q 1 1 c.} q c] t: (j a a a t q g tas t.. 1. c t q c t g q a g g g c t g Z g g g la t c c t c t g t 1 ~- 0 i 

ct^-tggagag tctqgtcatg t.q^agqlqgq ■jtttattggg atgctggaga 1 : ai; 

aq-y.v'tq^y^ca qqaagtgttt ^tLct.gqqt' aqtaaataaa aactqtcata l':^0^\ 

ggqaqgqaaa t tctcagt ag tgacagt caa ct ct agg:: t a cct t: tt t taa 1 aaO 

tgaagagtaq tcagtcttct agattgttct tataccacct. ctcaaccatt 200( 

actcacactt ccagcgccca ggtccaagtc tgagcctgac ctccccttgg jO.ji 

ggacc :a3g cc r ggagt cagg acaaat ggat cgggctg :ag agggt tagaa 21 Oi 

qcgag'i^gcac cagcagttgt gggtggggag caagggaaga gagaaactct 215( 

zcaqcqaatc cttctaqtac tagttgagag tttqactqtg aattaatttt 220( 

atgcc.ataaa agaccaac(::c agttctgttt gactatgtag cat(::ttgaaa 225C 

agaaa.riatta taataaagcc cc aaaattaa gaaaa 2 285 

210> 28 4 
211> 24 3 
21 2> PRT 

213"^ :-lamo sap ion a 
400> 284 

Met: Ala Lys Val Glu Gin Val Leu Ser Leu Glu Pro Gin His Glu 



^ 5 10 15 

Lou Lys Phe Arg r.ly Pro Phe Thr Asp V3I Val Thr Thr Asn Leu 

.^5 30 

Ly^^ Lc-.i Oly Asn Pr ) Thr Asp Arq Asn ViJ. Cys Phe Lys Val Ly.:; 

V> 10 LS 

Thr Ttir Ala Pro Ar | Arg Tyr Cys Val Arg Pro Asn Ser uly lie 

L'l J n(;i 

Tie Asp Ala Gly ALi Ser lie Asn Val 3-r Val Met Leu (;in Frc> 
hS ! 

Phe Asp Tyr Asp Pr » Asn Glu Lys Ser Lys His P,ys Phe Met V-il 



Gin S<:r Met Phe Al i Pro Thr A.-jp Thr ;Aor Asp Met Glu Ala V rl 

[)\. 1.1,1 ],,5 

Trp Lys Glu Ala Ly.: Pro Glu A-;p Leu Asp Ser Lys Leu Arcj 

11. I 1 IL ^ loo 

:ys Val Phe Glu L(!U Pro Ala Glu Asn As.t> Lys Pro His Asp Val 

MA-' PA) : A., 

Gla lie Asn Lys Ilo He Ser Thr Thr Ala Ser Lys Thr Glu Thr 

0 l.;5 loO 

Pro He Val Ser Ly;v Ser Leu 3er Ser Sc^r Leu Asp Asp Thr '^u 

- - ^ t ) '.J \-j p 

Val Lys Lys Val Met Glu Glu Cys Lys Arg Leu Gin Gly Glu V-"iJ 

17 0 17^ l;-;0 

'■3ln Arg Leu Arg Glu Glu Asn Lys Gin Phe Lys Glu Glu A^sp y 

MB 5 190 " lOP 

Leu Arg Met Arg Lys Thr Val Gin Ser Asn Ser Pro He Ser Ala 

--00 .-JOS :mo 

Leu Ala Pro Thr C^ly Lys Glu Glu Gly Leu Ser Thr Arg Leu Leu 

P15 j20 LPS 

Ala Leu Val Val Leu Phe Phe He Val (}ly Val He He Gly Lys 

L30 23b 240 

He Ala Leu 



!10- 28 5 
.:il - H8 
MPO CllA 

:10:- Homci sapiens 
AAj;- 

:21:' unsure 



':22:r:' 4 0, 53, 68, 1 1 9, 1 34, 1 77- 1 78, 2 55 
' 7: . : ' \ J n V: r i o v; n b Ci s e 

' 4m):.- 78 5 

A \ •^:a-\[.-zI\. ^ t. a g a 1 1 q t c t; t a t. c - a 1 1 5 c a l: c a r i a c t: ■. ' a ^: a 1 1 ' : C) 

1 ^aia.jv-]C;' J aqgti;canyt i::t aaqrv^t ga ct. t.ccccttg '.j'jqacct. ..i qc ll'O 

av^iqlca J qacaatqfjnt 'agqqctq.-uj aqcjntt arjaa q.:'qaq ;jqc;a 1 5-' 

^aiq'^aqt 1 1 t. qqqtqqgqaq jaa^jqcuiriqa ga (la :i ."i c: t: c: I. t. caqi; .ja a t. c 77 

<r\ \ c tai q t a t a q 1 1 q :a ij a g t: 1 1 q a c t q t j a a 1. 1 a a 1 1 1; t; a t g c; c j t a a :i 7 - 

■iq/icaaaccc agttctgttt :]a c t; a t q t a ^ ca t c L t. a a :i aqaaaiat.t^ -^''i 

t jaag^-' ; c^-aaaa 1 1 a a jaat: t (:^ 1 1 t gt. ■.ait, 1. 1 1 q t. ^aiCii t L tqa t \: . 

at jqgqq J aattattatt ttatcatltl. t a 1. 1 a t L L t a aca 1 1; jg.j ..j g 4'V 

■.;jt ^ _irt_i\ -i ::iaat ga '^c 4 1 ■< 

- 7 17.' ;.-:6 
•■211 :■■> 743 
'■2 17:.- [)NA 

-.21'^ a }] :ano sapiens 

< 220> 

2 2 1 > unsure 
v222> 7 3, 97 

< 2 . 1 3 u n k n o w n base 

v:;70> 78 6 

a a 1 1 g a 3 a g g c ca 1 1 1 1 a a a c ca L t ( j g t a gg c c 1 1 gg t r-i c a t g a t g c t g 5 C' 

(jattac^tcc ttaaatgaca cent tec tog cc tgttggtg ::tgg^cnttg IC- 

gqqaq -cgga gccccagcat igctggggagt geggecag^t ccacacagt a 1 5': 

gtcce::aegt ggccca^tcc cggcccaggc tgeteteegt gtcttcagtt 2 0': 

ctgtc^aag':: catcagetcc ttgggactga tgaacagagt cagaagccca 2 5( 

aa gg aattgc eactgtgqca gcat i::agacg tactcgtcat aagt'gagagg 3 0^'. 

cgtqt'^ttga etgattgacc cag'::gcttt'g gaaataaat<g gcagtgcttt 3by 

(^ttcaettaa agggaccaag ctaaartqta ttggttcatg tagtgaagtc 40i; 

aaact':^teat tcagagatgt ttaatgcata tttaacttat ttaatgtatt 45L 

t-.catctcatg ttttcttatt gtcacaagag tacagttaat gctgegtgct 500 

T c t q a .} c r r t g 1 1 g q q t g a a c t g q t a 1 1 q c: t g c t g g a g (g c t g 5 4 3 

•■:210> 287 
<^2im- 270 



-.. ..... " , ' ■ t , ■ ' - / ^. ■ ■ t / 1 * " , ■ 1 

■.'"^ Lin ^riC'wri ba^^e 

1 i Mj s / 

qtjt:'j:]t t. t: t t t f. aal t. L^jt t. '^j t >jt aat. t nt: t M^jg/iaqat t bO 

'\.\:.- \l t: aaiia t. q^..ai t ' :.;r:aqi:t. a ^ t. a -"i . 1 1 t. aa ■ i 1. 1. -.^ a t qqa t. v::ca c 100 

■■■it: :t:--..^:i^q 5 la^^. t t: aa.it t ^ a t .:a t i ■■Mtqtataaa .laqa^iattaa I'O 

* ]t qq,,-;ja .Vit. nt ■ vraaq t .,i t T. q - ' 1 1. ^ . i , i .-i 1 1- , i. -c- :.i t. C'-. M. ana :i 000 

jaa \x\.<:\'Z'ic aqa t. . i ca cm n ana (■^a a 1 1 1 n I a a t. q 1 /i j.i rqa t" i^it t: 1. 1. agaa 000 

1 q L : . .1 ^ i a /i ^ t . :i rata a t a a a 27 0 

0 1 . ; 
Oil ■ ^lOf^ 

ql 0 [):■■] A 

1 Mom a ;aif::)irais 

02 0 ■ 

2 2 1 • u n .:; a r o 

2Z2. 35, 1 1 6, 129, 1 , 278, 094, 297, :^49, 351 

2 2 i • i.]n "in awn ba se 

\2:\ ' 2 3:1 

jqr qqc''a:: a t 0 cccqqccca qgctgctttc 'aggtrit tcag ttctqtccaa or> 

} (la;- t c: ,a get c c ■t t g g g a c t g :i t g a a c a g a q t. c a g a a g c c c a a a g g a a 1 1 I iX 

gc^'.rtgr^cig :: agcarnagac gtac'itgtna taagtgagag gc^tgtgttg I5l 

a(_:t. 'jat t^ia-a acagcgcttt: ggaaaraaat ggcagtgctt tgttcantta OOi 

aaci'.igac^'i^aa gctaaatttg tattggtlca tgtagtgaag tcaaactgtt 25C 

arr,_3qagat gtttaatgca tatttaantt atttaatgta tttnatntca 30C 

*: g ':. r 1 1 c 1. 1 a 1 1 g t <:: a c a a q a g t a c a (g 1 1 a a t g c t g c g t g c t g c t g a a n t 3 5 C 

a -zcit tgggt g ^actggtatt gctgctggag ggctgtgggc tc^tctgtct 4(jO 

g-:iagagt c tggtcatgtg gaggtggg 4 28 

21iV- 239 
211:- 32 0 
. : 1 : • I9NA 

2 1 V - Homo s.iip.Lens 
4 0q..' 289 

t. ^ o 1 1 1 c eg t t c 1 1 (J a g 1 1 c 0 c,] t c c a a g c a t c a -g c t c c 1 1 g g g a t:: 1 1 g 5 



atqaacaqaq t c: a g a a g c c c: a a a g g a a 1 1 ( j c a c t g t g g c a 

t.actcgf:'::3t aagtgagagg cgtgtjttga ctgattgacc 

jaaat -iat^g gcagtgcttt: gttcajttaa agggaccaag 

at t. ggt at gtagt^aagt caaactgtta ttcagagatg 

at t t aa-;:Ma tt taatgtat t teat - teat: gttttettat 
gtaeaqttaa tgetgegtge 320 

■.:211 • n.)0 
::212 

2 1 3 :\ Mil a sapiens 

: ^ 2 0 

a-'/' 1 ■ ua:-;.:re 

:.2::2 ■ 60, 186, 2 35, 244, 304, 339, 355, ^ 

4 17, 481, 513, 532, 581, 598 
^223 ' a a known base 

100 ' 2 90 

i aa'.:e^ aa aagttgaggg gaaaagaatg atcetttatt 

jaaac::rit3n gtaatgccac aatggeatat tgtaaatgtc 

tg .jt.;vjgec ttggtacatg atgetggatt: aectctctta 

:ct:-.:c^::e tgtrggtget ggee::ttggg gagetngagc 

g';r^aa' jt.geg gtctgctcea eacagtagtc cccangtggc 

"ig^j-^tgc tttecgtgtc ttcagttctg tccaagceat 

■jjaritgatga acagagtcag aagcecaaag gaattgcant 

-■:ag..inv|tant ngtcataagt gagaggegtg tgttgantga 

j'::t t tg'-^aaa taaatggcag tgetttgttc anttaaaggg 

att t gr.. :ittg gttcatgtag tgaagtcaaa ntgttattca 

.■.\^:.q -at.Httt aanttattta atgtatttca tntcatgttt 

ac^:iag^r.Itac agttaatgct gcgtgctgct gaantctgtt 
<7tatt':rjtg 609 



g e a t ("^ a g a e g 10 

eagcgctttg 15' 

etaaatttgt 2':2 

1 1 1 a a t g a t 2 5' 

t g t c a e a a g a 30: 



ii59, 361, 387, 4 32, 44 1, 



aatgacaagg 5(J 

attttaaaea lO- 

aaatgacaee 15' 

ecagcatgct 20i 

ccanteccgg 3.3^ 

cagctccttg 3iJf 

gtggcagcat 35 ( 

ttgacccagc 4 Of 

nccaagntaa 4 5( 

gagatgttta 50( 

tcttattgtc 55( 

gggtgaantg 600 



2": m:- 


2 '"O. 


221 1' 


■] '-^ 3 


:2127 


ei;A 


2; 13: 


Ml. -'mo 


:4 (jO.- 


2 Jl 



qqcccttqgq gagctggaqc ccagcatgct ggqgagtgcg glcagctcca 50 

cacigtagtc cccacgtggc ccactcccgg cccaggctgc tttccgtgtc 100 

t t. (■■ aqt tctg tccaagccat ;?agctccttg qgactgaLga acagagtcag 150 

a:iacccHaag gaattgca.::t gtggcagcat cagacgtact cgtcataaqt 200 

aiiqiaqcgtg tgttqactqa ttga-ccaqc gcttrgqaaa taaatggcag 250 

t :^r':t t: ^ttc actLaaaggg accaagctaa atttgtattg gttcatgtag 300 

t .3a ia':'::aaa ctgttattca gagargttta atgcatattt aactt.attta 550 

at_ arat:-.!:ca tctcatgttt ■icttattgtc acaagagtac agttaatqct 400 

g'::g':g jct gaactctgtt gggtgaactg gtattgctgc tggag(]gctg 450 

t-:^-]C':-:-zlc tgtctctgga gagtctggtc atgtggagqt ggg 4 93 

■2 10 > 2 02 

:2 1 1 ^ 

: ^ i 2 • :)!IA 

:M ■> ■ .2r::ificial Sequence 



22'?3- 2)V^Mthet i ol i gonucleot icie probe 

M iJ'i ■ ■ *2 
f : ■icc:i..:cgt aggtacttgt gtgaggc 27 

2': i.'t - .:q3 
2jll • .::\ 
:212 - DMA 

2\itificial Sequence 

.■22i'' ' 

2':2 3-- Synthetic oligonucleotide probe 
:40(V> ::q3 

aac'.-:a':caga gccaagagcc ggg 23 

2:: 10 • 
:211.^ 5 0 
21.: • LIIA 

2': 1 * 2iiq:ificial Sequence 



22?:- ;-'ynthetic oligonucleotide probe 

jCkV. .-94 

■-:aacg<;aatc atcgatgcag gggcctcaat taatgtatct gtgatgttac 50 

21ii:- s:-i5 

211:' 2530 

21: ;• rriA 

21j>' fiomo sapiens 



- -li-'^ • 2 95 
1- g^' t ccq 

1 j.-t gqct qa 

■-r M rtqalct: 

.^t.' I .-act tt 

t (-I'^iq -ct tg 

..^■:aq(| :i(:::aaa 

a It 1 1 1 cacc 

a I 1 1 1 :a t :j t J 

t taca t ctca 

t.. a c a q t (] t; ;j t. 

atqaa tt 3 g :i 

*:'>jdaa .;t. t a a 

aaatstca:::: 

qca--qa-ag 

c-tttaaqaa 

t ^ ::-cctC3q 

'dzt at qt ::aa 

aataaaaqcq 

aqctaqtqgt 

gagcqaaggg 

gccgaaggga 

tccgaagggc 

actatgctct 

cttgqaar ca 

ctca gg attt 

gtgtgtccga 

t. c gggctcca 

aaagaattgg 



gqtgctqt: qg 
gag g c t ccca 
ca get gacag 
gt tgcccagg 
acctcct ggg 
c-i 1 1: 3 g a a g a t 
cc tgggt gga 
3 1' H ■ :: 1 1 g a g a 

ggcat. cqaat 
ggst t atct t 
c-ag^gLgaa 
a :: aa ag g jaq 
a g 3 1 1 c a g 'a 
aa gc t gt gaa 
c a tgt t ::taa 
agg gag^aaa 
gaggcaa jaa 
ggtgaccaaa 
tgggagaaga 
ggccttcctt 
tgggcacgag 
tctggagctg 
gccca a cgat 
gataacgata 
cgaatccaat 
ccggttcggg 
aagcgcaaaa 



cccggcct t g 
gc t. q^caqcgt. 
t gccct.cggg 
ctq v^aqt tea 
t t c aaqv^qa t 
c a a a a t : : j c] a a 
ccc t cat t qa 
a^jgt. a .::ccc 
a 1. 1 1 g a g g c a 
gc-agaaaga 
ta::rat:jaga 
a 3 t c a a :j a t 
t atct gt tag 
atctt gga za 
gcttt::ca-3 
ctg-tg::cca 
aagct aaggg 
acgtcgaggt 
gagagggrac 
agaa aaaaa t 
tcagtggacc 
gaggcatggg 
aagcgtgctc 
caagaaaatg 
gggctqatca 
gatctccttt 
ggtctatctg 
t c a 1 1 g c g g t 



qcggggcggc 
^:cccqcccq a 
g a c c a a a c a .a 
q t gcc a t q a t 
cctgctqagt 
a a t a t g c t q c 
t g g a t a: t g a a 
ggattgtca g 
gat get aa ga 
a c t c a a t 
.;:tqtattt ga 
t tggtt cttg 
g a g a a a g a q a 
a a a g g 1 1 c 1 1 
g g c t g t a g t g 
ctgt gtt -at 
taggg-tgt: 
tct a a ga gga 
::agagagcat 
acgg--gggg 
cgggtcaaga 
gga -gctacc 
aca aaaagaa 
cct ggtggaa 
gttggt ctat 
accaa ta ct g 
cgt ^tgaaag 
ctact caggg 



ctccqqctca 5 0 

ctcctcqgga 1 50 

( j c c t g g c a q q 1 5 0 

catqqtq.. tac 2 10 

aqct qqqact 2 50 

t ttqqttqat 2in 

a t.. q (J ci a t: q q c] 5 ■ 1 0 

tgaaaqcjact 4-i(5 

t gat gg t aaa 4 'v'l 

cccagccttt O-ic 

gaat ggcacc 5-2i 

age jg a:: tea 0 ' a 

c a g g t g t a t g 6 1 a 

a a ::a a 1 1 1 c "> .^a 

g ::a 1 1 c t ea t 7 2 -a 

g a t q g a a ag g & ■ '^'i 

gaagatgagg &' 0 

g-aggagaga 9t:0 

ctgcaggaga 950 

tcaqaggatt l'")i:iO 

at accca cat 1 ["'5 0 

ttggactatg ll^OO 

ata::atggaa 1150 

tgat ccactt 12t'0 

cggttttgca 15 50 

:gatgetgag i:--00 

atccagacaa 1/25 0 

caeca gtggg 14 00 



t qq<j 1 qt '::c^a cggqgt. t:caq aaggactaca acgttgctqt tcqcatcact 145' 

cc..:ctaaiat acgcccagat ttgcctctgq attcacggga acgatg^caa 15C 

I. tg t get:. ac gj^.:Laacigd qa^jctgaaac agggcgqtqt a^icatccaaa 15!; 

t; c a c a q a g a a a :^ c c a q t c t q c t :. a e: c g t a g t. q a g ri t: a c t *: a a t. a g g t c 

atq ::-::zqqac t tgaa ::':.-::t q tcaataqcat tt.caacattt tzcaaa^zc'^ In": 

qgaga:. :tt:c gtc(:att.taa ^iaaatgtata ggtgcaga';a t *: gaaa t a g I'm^ 

] t gg ::t t c ;iatg ;^sq tatatactct t';:tttacat3 gtgatgsgtt l'-': 

^ca:t':gcag asaaat't tg 1. 1 g'.:ct: t ct t aaaaatta^j^i c^^actttaa li-L 

■ icct t caaac ^ggtatt^::a aa c r^acaiigt gactccttaa tv^gacttatt l!--': 

.^ta^gjgtcc t: :^ct c t a ::iga 3giatctaat aggatgctg^ t. tgtgt: t 3 1 

.:ia t g t gaaat tqcataga^a naggtagatg gt.aaagcaat: tagtatcags 1 

a t ag :]a ::ag aaagttac^a aa::aglt.tgt a'::ta :::.ct g 3 gatggat^ca .^a^ 

t-.t: -agct :at gccct :;33tg ttratattgt gttatctgtt gggtot ggga '''"►^ 

^atttagttt aqtttttttig aagaattaca aatcagaaga aaaagcaag^ .'\]^'. 

atrataaaca aaactaataa ctgttttact gctttaagaa ataaoaatta 5! 1 

aaatgtgtat tatttaasaa tgggagaaat acftttgttct atgaaacaaa 

act.igtttag aaatagggaa gctgagacat tt.taagatct caagttctta .::'5 

*:ttaaataat a::tcaaaata tggacttttc atgtatgcat agggaagaca r:3C 

ottoaoaaat tatgaatgat catgtgttga aaqccacazi attttatgct 235 

/atacattcta rjtatgaggt gctacatttt taggac.aaag aattctgtaa 24C 

tctrtttcaa gaaagagrct ttttctcctt gacaaaatcc agcttttgta 245 

i:gaggactat agggtgaatt ctctgattag taattttaga tatgtccttt 25ij 

oc^aaaaatg aataaaattt atgaatatga 25>30 



2 10 
2 1 1 

212 



2 9 6 
413 
PRT 



;13> Wcmo sapiens 

: 1 i] 0 2 9 6 

Met Glu Asn Met 2eu Leu Trp Leu lie Phe Phe Th r Pro Gly Trp 
1 5 10 15 

Thr Leu He Asp Gly Ser Glu Met Glu Trp Asp Phe Met Trp His 



Leu Arg Lys Val Pro Arg Tie Val Ser G\u Arg Thr Phe Ills Pr:u 

Thr Ser Pro Ala Pm-.' Glu Ala Asp A.^a Pys Met Met Val Asn Tar 

^/t y, 

Val Cys Gty He G!m Cys Gin Lys Glu L-ni Pro Thr Pro Ser L-a 

Ger Glu Lea Glu Asp Tyr Leu Ser Tyr :;iu Thr Val Phe Glu A-ai 



Gly Thr Arg Tnr L-u Thr Arg Val Lys '/ ;1 Gin Asp Leu Val L- 'U 

InCi 1 i.i 

Glu Pro Tlrr^ ':^.ln Aar: lit"' Thr Thr Lys Gly Val Ser Val '^rq Ara 

IIP ' 1 :p All 

f.ys Arg GJ.n Val Tyr Gly Thr Asp Ser Ara Pne Ser He Leu A p 

I. S : 0 -!. 

Lys Arg Phr^ Leu T.hr Asn Phe Pro Phe G- a~ Thr Ala Val Lys L^ a 

I -10 IIP i'- i 

Ser Thr Gly (:ys S-.-r Gly He Leu He .A:-r Pro Gin His Val L- :u 

IPG 1*0 ;.r,p 

Thr Ala Ala His Gys Val His Asp Giy Lys Asp Tyr Val Lys Gly 

r'O 1/p ' l;-.0 

Ser Lys Lys Leu Arg Val Gly Leu Leu Lys Met Arg Asn Lys G-.a^ 

l-P 1-0 " lap 

Gly Gly Lys Lys Arg Arg Gly Ser Lys Arq Ser Arg Arg Glu Ala 

P'i'O POP PIO 

Ser Gly Gly Asp Gin Arg Glu Gly Thr Ara Glu His Leu Gin 'Slu 

^1^' LPO PGP 

Arg Ala Lys Gly Gly Arg Arg Arg Lys Lys Ser Gly Arg Gly C\n 

PGO .H5 h;o 

Arg He Ala Glu Gly Arg Pro Ser Phe '.^In Trp Thr Arg Val :Lys 

•^P15 PPO aPP 

Asn Thr His He Pro Lys Gly Trp Ala .Arg Gly Gly Met Gly Asp 

P^:»0 Pt5P P7 0 

Ala Thr Leu Asp Tyr Asp Tyr Ala Leu Leu Glu Leu Lys Arg AJ a 

P'?P PoO PPP 

His Lys Lys Lys Tyr Met Glu Leu Gly He Ser Pro Thr He Ir/s 

PPO p-5 GOO 

Lys Met Pre- Gly Gly Met He His Phe Ser Gly Phe Asp Asn Asp 



3 0 5 310 315 

Aiq Ala Asp Gin L-u Va I Tyr Ary Fhe Cys Ser Val Ser Asp Glu 

33 0 32 5 3 30 

Ocr- Asn Asp Leu Lt-u Tyr Gin Tyr i"ys Asp Ala Glu Ser Gly Ser 

3 0 5 34 0 34a 

Th] GLy Ser Gly V/i 1 Tyr Leu Arg Leu Lys Asp Pro Asp Lys Lys 

3:.0 355 3 6u 

A ;n Tcp Lys Arg Lys Tie Tie Ala Val Tyr Ser Gly Jlis Gin Trj:) 

3n5 37 0 37 5 

V i 1. Asp Val His Gly Val Gin Lys Asp Tyr Asn Val Ala Val Arcj 

3-':0 38 5 3 9ri 

; :.e Tns Pro Leu Lys Tyr Ala 31n Tie Cys Leu Trp Tie His Gly 

3 05 4 00 4 05 

Van A.:p ATa Asn Gys AT a Tyr 31y 

4 1 :D 

: \'') > . : n 
:.] [^^ a 4 
i)nA 

/v!'t i f i c i a 1 Sequense 



■■'l '0 


. M 






10 


..■OS 


1 ] 


..■4 


i 3. 


L4jA 


1 ■-■ 


Art 



pin 
'at 



3 1. 1 
31 3 
0 1 A 



S;/nthetic c>l i ^onucle^at ide pr-abe 



Synthetic C'ligonuclet't ide pr-abe 
3 '"^3 

gt. tccc gtgaarccaig agg:- 2 4 

3 '"^ 0 

4 5 
DIIA 

Artificial Sequen^^e 



Synthetic (j1 igc^nuclec t ide prc'be 



gaauguaggc cttcctttca gtggacccgg ctcaagaata cccac 45 



;21ii:' 300 



■^.■21i> 18 69 

1 2 :> D^]A 
■21 3> Wom^ sap lens 

■lOO^' 30 2 

.i..: t. q L'j a .jqgjtqatqq :.idqctqataq qcaqqactqq aqtqttaqca 50 

:Kjt a :a jq a t: q t q.a ca qc 3 jq'^a q aqq a ^racttaq::3 qcttattca;j lO; 

t:.]t; ccq :i t t c tqattoaq^c -i-Aqqat: -a'^aa :j ;:a qqa :5 1: ;] atqccqtcqj I'l- 

■.]C :iact :.:atq qcacactg::t t cL. 1 1 c t q g-tttca:.gc tcctqaqtt- O'O 

'.'a:jqacc:|-a cg-tcc^a;^g a^qa-c^qqa -^gactatqq gatqc::^qgg 2'.; 

qc .a:at :] :i aq tqa atqctaa :: :gcacctqc .} 3 ijg'ijaqqqqc -teat act :-;a'; 

at :jaqq :: :i ::t qcaLja;]cag aaaqaqctg: ^saqgaaqaa atat^::gata .32'; 
^"^aqaac a t. gc agLaat;jtjq a-rtq-::aaa::c agaaqraqgt :jattt^aqag 
ctjaqcaarg ct::agcccau aatqati^taa agaac::atqg ccagttttat 

qaatqq-tti: ctgtqtataa tqazactgac aacccatqtt ::actcaaqtg Oa.; 

cc aaqc^ a aa qg aa raac tggt tgttga actagcaoct aaggtottag 2 2' 

at ;^gtacgcg ttgctata::a gaarrtctgg atatgtgcat aagtgjrtta ai"n; 

tg ::aa a:: tg ttggctgcga taac-::ag::tg ggaagcaccg taaaggaaga ^2■.l: 

taaatgtggg gtat jcaacg gagatgggca aacatgacgg atggtccgag '.ajL 

ggoagt a :.aa atcaaagct'i: t^cgcaa^::a aa tcggatga tactgtggtt ^i^.r 

gcaattc^ct atggaagtag aaarattcgc cttgtcttaa aaggtcctga 800 

tea ^ttatat ctggaaacca aaaccctcca ggggactaaa ggtgaaaaca 820 

gtctcagatc aacaggaact tt::cttgtgg acaattotag tgtggacttc 200 

caqaaatttc cagacaaaga jatactgaga atggctggac caetcacagc 22ij 

agatttcatt gtcaagattc gtaactcggg ctecgatgac agtacagtcc 1000 

agrtcatctt ctatcaac::c atcatccacc gatggaggga gacggatttc 1()20 

tttccttgct cagcaacctg tggaggaggt tatcagctga catcggctga 1100 

gtgctacgat ctgaggagca aacgtgtggt tgctgaccaa tactgtcact 1120 

at tacccaqa gaacatcaaa aocaaaccca agcttcagga gtgcaacttg 1200 

gatccttgtc cagccagtga egqatacaaq caqatcatgc cttatgacct 1250 

ctaccatccc cttcctcggt gggaggccac cccatggacc gcgtqctcct 1300 



r'v.:l: cat gt qgggggcatc cagagccggg cagtttcctg tgtggaggag 13S) 

qac::itccagg ggc^tgtcac Lt^agtggaa gagtgqaaai: g^atgtacac 14't) 

ccc-'iaqal'-^ c:::::it ::g::gc agccctgcaa c^tttttga:: tgccctaaat 14'i ) 

(]gc*.gqcac,d ggagtgqL::- cc^tgcacag t :jaca t g g ;j ccagggcctc 15i'i 

aqa*\accgtg t :jq t c 1 g ca t ::ga '::ca t c jaqgaarg:^ acacaggagg 15 >" 

ct. gvaqccca a aa ^itc ^ i.^gc oc::a'::a::aaa agaggaatg^ atcgtaccca 16'i'i 

ct C'::ct:gct a taaacc:.aaa gagaaacttc c ^igtccjaggc caagtcgcca 1. G >-i 

tgg^-. tcaaa<:: a a':^o t ■:: la^rja gc t 3qa<^3igaa ggagctgctg tgtca^jag^a 17 la 

gcca t cgt a a gttgta.iaa*^ caaagactgt tat at at t tg aa act gt t tt 1 7 ti ) 

Ljtt t aa ^igaa a a'::agtgtcr cac tggt tgt a ^ctt *:catg ggttctgaac 1 ^ ■ i" 

•_ :iagtg*: a at cat.ctc^;:ca aa^j :t.t 1 1 1 g g^tctcaaat. taaagattga IB.^i 

ttaijtt t cria aaaaaaiaa 186 9 

■■:210c 3^il 
■:J11:- 5.;- 5 
:;:12;- PI7T 

7:13;- H<jm3 sar>iens 
MOD;- 301 

Ilet Glu Cys Cys Arg Arg Ala Thr Pr^:) Giy Thr Leu Leu Leu ?L- 

1 5 10 r. 

Leu Ala Phe Leu Leu Leu Ser Ser Arg Thr- Ala Arg Ser Glu elu 
.:0 2L a: 

Asp Arg Asp Gly Leu Trp Asp Ala Trp Gly Fro Trp Ser Glu Gy:-. 

3 5 4 0 45 

Ser Arg Thr Cys Gly Gly Gly Ala Ser Tyr Ser Leu Arg Arg Cys 
5 0 5 5 

Leu Ser Ser Lys Ser Cys Glu Gly Arg Asr; lie Arg Tyr Arg Thr 
(~'5 7 0 ■/5 

Cys Ser Asn Val Asp Cys Pro Pro Glu Ala Gly Asp Phe Arg Ala 
SO 8 5 MO 

Gin Gin Cys Ser Ala His Asn Asp Val Lys His His Gly Gin Phe 
*.^5 100 105 

Tyr Glu Trp Leu Pro Val Ser Asn Asp Pro Asp Asn Pro Cys Ser 
110 115 12 0 

Leu Lys Cys Gin Ala Lys Gly Thr Thr Leu Val Val Glu Leu Ala 
125 130 135 



I^y3 Val Leu Asp Gly Thr Arq Cys Tvr Thr Glu Ser I.eu Asp 

140 1.15 150 

Met Cy.3 lie Scr GLy Leu Cys Gin Tie V.il. Gly Gys Asp His Gin 

lo5 loO 165 

1-u GLy Ser Thr Vil Lys Glu Asp Asn :^ys G.ly Va] Cys Asn G i \/ 
WO 

Asp Gl.y Ser Thr Gys Arg hou Val Arq Giy Gin Tyr Lys Ser Glw 

' '^^ : >0 1 )■) 

Leu :A3r Ala Thr Lys Ser Asp Asp Thr 7i. Val Ala Leu Fro T/r 

LOG > 15 ■) 

()ly Sre: Arg His Le Arg Leu Val Leu :// ; Gly I'ro Asp His L-? i 

Lis . L : * ^ ' ) 

'Yyv Leu Glu Thr Lys Thr Leu Gin Gly :Air Lys Gly Glu Asn G--- 

0^3 ^ • ■: ^ ;>.;■! 

Leu S(m: Ser Thr G e/ Thr Lhe Leu Val ..a. p Asn Ser Ser Val As) 



Ohe CLlri Lys Phe iVs Asp Lys Glu lie L-a Arg Met Ala Gly Lr. - 

LoO .UL ' ^ 

Leu Tar Ala Asp I'n- lie Val Lys lie Lira Asn Ser Gly Ser A L.i 

Asp Ser Thr Val Gl:\ Phe lie Phe Tyr Gin Pro lie lie His Aig 



Trp Arq Glu Thr Asp Phe Phe Pro 'Oys G^;r Ala Thr Cys Gly 

:'-iiL -\]{) yi>-, 

Gly Tyr Gin Leu Thr Ser Ala Glu Cys Tyr Asp Leu Arg Ser Asn 

^■-0 LL5 :mo 

Arg Val Val Ala Asf^ Gin Tyr Cys His Tyr Tyr Pro Glu Asn lie 

aG5i G4C 31 ^ 

Lys Pro Lys Pro Lys Leu Gin Glu Cys hsn Leu Asp Pro Cys Prc^ 

35(1 GI> ?a:o 

Ala Ser Asp Gly Tyr Lys Gin lie Met Pro Tyr Asp Leu Tyr His 

SVij ■y7 5 

Pro Leu Pro Arg Trp Glu Ala Thr Pro Trp Thr Ala Cys Ser Ser 

380 ?85 

Ser Cys Gly Gly Gly He Gin Ser Arg Ala Val Ser (:ys Val Giu 

3 0L 4(i0 4ij5 

Glu Asp He Gin Gly His Val Thr Ser Val Glu Glu Trp Lys Cy/s 

410 415 4L0 



Mot Tvr Thr Pre Lys Met Pro Tie Ala Gin Pro Cys Aon He Phe 

^'--^P f^^vs Pre- Py- Trp Leu Ala GJn Clu Tip Ser Prc^ Cys Thr Va 1 
4 4( 443 4 5(1 

Tin Cyo 01 y Gin Gly Leu Arq Tyr Arq Val Va I Leu Cvs He Asp 
^^'^ 4 6C- ■* 4 63 

^^^^ Gly Met [k.s Thr Gly Gly Gys Sei Pro Lyo Thr Lyo Pro 

4^'C: 4 73 ^ 4 30 

J ^ ^- i^ys Glu Glu Cyo Ilr^ Val Fro Thr Pro Cys Tvr Lys Pro 
4 S3 4-C ^ ^ 

t*y^-^ -^^^^ Ly^; heu Pre- Val ::lu Ale. Lys Leu Pro Trp- FPie Ly£ Gin 
50 0 5 03 510 

Ala GJn Glu Leu Glu Glu Gly Ala Ala Val Ser Glu Glu Pro Ser 
31^' 5P0 5G5 

<;M0:> 3 02 

^V:ll> 1333 

-V 1 2:> CNA 

</ 1 3 ■ l:orno sapiens 

<400> 302 

cg(^acgcGtg ggcggcggct go^gaactoc cgtggagggg coggtgggcc 50 
ctcgggcctg acagatggca gtggccactg cggcggcagt actggcogct 100 
ctqggegggg ogctgtggct ggoggcccgo c^gtts^tgg ggcccagggt 15:") 
ccaqcggctg ogcagaggog gggaccocgg octcatgcac gggaagactg 20i"i 
tgctgatoac :ggggcgaac agcggcctgg gocgcgccac ggccgccgag 250 
-tactgogc- t gggagcgcg ggtgatcatg ggctgocggg accgcgcgcg 300 
cgcogaggag gcggcgggtc agctccgccg :gagctccgc caggccgcgg 350 
agtgcggsco agagcctggc gtcagogggg tgggogagct catagtccgg -100 
gaqctggaco tcgcctcgct gcqctcggtg egcgc::ttct gccaggaaat -150 
goticcaggaa qagoctaggc tgqatgtctt gatcaataac gcagggatct 300 
tccagtgcco t:tacatgaag actgaagatg ggtttgagat gcagttcgga 550 
gtgaaccato hggggcactt tctactcaco aatcttctsc ttggactcct O-OO 
caaaagttca gctoccagoa ggattgtggt agtttcttcc aaactttata -50 
aatacggaga catoaattrt gatgacttga a-agtgaaca aagctataat 700 
aaaagctttt gttatagccg gagcaaactg gctaacatto ttttta^cag 750 



O'^iact a^]cc cqccgcttag aagqcacaaa tqtcac>"(jtc aatgtqt. I; qc '■^■.^ 

a t. (.^ 'I gg t a t tglacggaca acjtctgggga ggcacataca i.vittccactg BjO 

' t ggt.caa<ic cactctt.<-aa 1 1.. t. ggt gt ca tgggctlttt t. -.-aaa a ::'t cc OOj 

aqt agaaggt: gci.:ca ^ja.'l. t: cv;at.ttattt agqctctq:ca '.-qLgaggtag '^5 

aa( jc^agt gt, c aggaajatac 1 1 1 (jqcjcja 1 1 cit. aa igagga aciaact.. .jt. t g 1 C'' 

rv.-' \jaagc t. a lggc^t^aatc tgttgcaaga aaactctggg atatcagtga 1 

agt.gatggtt ggcctyctaa aataggaacj agga:jtaaaa gagctgtLta 11 

1 ciaaactgca tatcagttat a t. c t gt c^a t c agga3tggtg ggattgaga IT 

act:tgtta::l tgaag3aa.:ia g^aattttgat atlggaatag la; t gc:t aa ga Iz' 

agracat.qtg gqtattttgg agttactgaa aaattatttt tgggatiaaga 12 

.^^■jt taa :jq aa a'.ja t j 1 1. 1 t: /iria t ..i t. a t ^ taqt:i"igtat aat^gaataat la' 

aaqtacaat.q aaaaa t fu-^aa t t_ cj t at t qt: a aaal^aitaac t: '-^grai it] aa la' 

i. '.iga t g.-!cat a 1 1 aa t: -i t t. L gtcagaatta ac^t.. g 3 :.:t caa a^j t gc t. "i t ag 1 ■} i 

agaggttttt caagtarctt tgagtttcat f-jgcaaaagtg ttaactagtt 14::a 

ttactacaat gtttgglgtt tgtgtggaaa ttat::tgcct ggtgtgt.gaa 1^0"') 

cacaagtctt acttgg.riata aatttactgg tac 1333 
CllO:^' 303 



3 12 
2 13 



33 6 
PPT 

Hc'ino sapiens 



:400;' 303 

[let Ala Val Ala Thr Ala Ala Ala Val Leu Ala Ala Leu Gly Gl\' 

1 5 10 ll 

hla Leu Trp Leu Ala Ala Arg Arg Phe Val Gly Pro P\rq Val i31n 

2 0 2 5 3 0 

Arg Leu Arg Arg Gly Gly Asp Pro Gly Leu Met His Gly Lys Thr 

3 5 .4 0 " 4 5 

Val Leu lie Thr Gly Ala Asn Ser Gly Leu Gly Arg Ala Thr Ala 

5 0 5 5 60 

Ala Glu Leu Leu Arg Leu Gly Ala Arg Val lie Met Gly Cys Aro 

6 5 7 I] 7 5 

Asp Arg Ala Arg Ala Glu Glu Ala Ala Gly Gin Leu Arg Arg Glu 

8 0 8 5 9 0 

Leu Arg Gin Ala Ala Glu Gys Gly Pro Glu Pro Gly Val Ser Gly 



100 



105 



Val Gly Glu Leu lie Val Arq Glu Leu Asp Leu Ala Ser Leu Arg 

1 1 115 1 . ; 0 

Ger Val Arq Aid Fh-.^ Gys Gin Glu Het Lou Glri Glu Glu Pro Arq 

125 1 30 l.-;5 

Leu Asp Val Leu II-;? A^u A^^n Ala Gly He Lhe (0 1 n Gys Pro T'/r 

l^L) 14 5 ^ 150 

Met Lys Thr Glu Asf^ 1 y Fhe Glu Met: Gin LLe Gly Val Asn Hi;-; 

155 16i] liL^) 

Leu Gly His ?he 5eia Leu Thr Asn Leu Leu Leu Gly Leu Leu L\'s 

I"'') 175 ISO 

Ger Ser Ala Pro Ger Arq He Val Val ■'ul Ser Ser Lys Leu T\-r 

HL-' 100 l'^5 

Lys Tyr Gly Asp ■ 1 ( > Asn Fhe Asp Asp Leu Asn Ser Glu Gin S^-.y 

0 0(1 n^j 

Tyr Asn Lys Ser ITie Cys Tyr Ser Arg Ger Lys Leu Ala Asn Ij.e 

Leu Phe Thr Arg Glu Leu Ala Arg Arq Leu Glu Gly Thr Asn Veal 

23 (J ;:35 ^ G4 0 

Thr Val Asn Val Leu His Pro Gly He ^^■H Arg Thr Asn Leu '.G.y 

^'^^ 250 .:55 

Arg Hrs He His He Pro Leu Leu Val Lys Pro Leu Phe Asn Leu 

^60 S05 sOO 

Val Ser Trp Ala Phe Phe Lys Thr Pro \^al Glu Gly Ala Gin Thr 

27 5 J 80 GBL 

Ser He Tyr Leu Ala Ser Ser Pro Glu Val Glu Gly Val Ser (.Hy 

2 90 2 95 ,:-00 

Arg Tyr Phe Gly Asp Cys Lys Glu Glu CHu Leu Leu Pro Lys Ala 

205 210 215 

Met Asp' Glu Ser Val Ala Arg Lys Leu Trp Asp He Ser Glu Val 

220 22 5 320 

Met Va L Gly Leu Leu Lys 

235 



H0> 


3 04 


HI :> 


521 


;12:- 


HIA 


:13:- 


Hr^mo 



•OL^OO 

oG21> unsure 



;^n, 3^1, 62, 87, 221, 22 9 

1.1 n known t'<:K^o 



4 

...ri'..:' 




04 

t. q t >a 


a a CI a c| ( ] a a g n 


c:i c: t q t (4 c c c a 


aagnt at -gc^a 


tgaatctgt t 


50 




iga 


ci a a t" 


V_. I I -J ^ ) J 1., CJ 


c cl t g ci a g t g 


a t c] ("] 1 1 n g i"" 


t g c t a a a a t a 


ICQ 


q'j.i 




ag g a 


( T f H ;i :::| (--j ;i M i"' 
L cl .3 c I J y CI VJ 


t n t t" 1" a t a a a 


a c t g c at at c 


a g 1 1 a t a t c t 


15 0 


qtci 


;:t(: 


agya 


cl L Lj J L J L ".J U 


t t f I a o a a ( 1 1 


gttacttgaa 


g a a a a a g a a t 


2 0 0 


t.t:t c.;a^ 


a 1 1 


/■■ 1 '-i ■ j h '1 "I (■-■ ' ('■- j- ('T 


n t a a ^ a g g n a 


c (3 1 g t g g g t a 


ttttggatgtt 


2 5 C' 


■ irt. 




;^ ^ "I" 


t- .it t" t" 1 1 no a 

C.l t. k. 1^- L. -.J 


ci t a a g ca g a a t 


1 1 c a { c a a a g 


atgttttaaa 


30') 


tat. 


■X< 


t agt 


aac:jta t aa tg 


a a t a a t a .a g t 


a c a a t a a a a 


a t a c a a 1 1 a t 


3 5 a 


all. 




a a a t: 


t; at:aact ggg 


caagcatgga 


tgacatatt a 


ata tt t gt ca 


4 0 a 


q.^ia 




-gtg 


actcaaaqt g 


ctat cgagag 


gttt ttcaag 


tatctt tgag 


4 5:;) 


t.tl: 




(]qc c 


aacigt: gt t a a 


ct agttttac 


t acaatgttt 


ggtgtt tgtg 


50 :) 




< : a .; 


i tat: 


ctc:^ C'Ct ggct 


t 521 









21(i: :-Mi5 
211; 2 4 
212:' rilA 

21 1^:- 2'.:i t i f iciciil Sequence 
22i.;: • 

Ovnthetic oligonucleotide probe 



■.:c.:iggaaatg ctccaggaag agcc 24 

2 If.- /I"; 6 

Oil:- 2- 

.:12 ■ L1:a 

21:2 Artificial Sequence 



■ 2- ■■ ■ 2ynthetic oligonucleotide probe 

■:fc .^.^.at :;aca ccaaattqaa gagtgg 2 6 

■:21i; • -'yn 

:211 ■ 4^ 

;212 • niA 

:21"'- At'tificial Sequence 



;2.:"i' :-ynthetic C'ligonucleot ide probe 
:4 00.-' J 07 



aacqcaggga tcttccagtg ccct tacatg 
-:2lQy 3 08 
-^2 12> DNA 

•2:1 2:- Homo sap i ens 

v400> 208 
(Kioaggucga ggtgccgctg cctggagaat 

cggagcccag ccctttccta acccaaccca 

ceagcgcctg tccctgtcac ggaccccagc 

ct. tcctotcc ttacccgacc tc;agatgctc 

gggtLtttac tcctgtaaca actgaaataa 

at agataaaa 1 1 1 taaacaa t get gat gtt 

t.gaetggtqt cgt ttcagtc agatqttgca 

ccqatgt eat taaggaagaa tt tccaaatg 

:sgagt tgatt gtgatcagca ct ctgaeat a 

eaaatae::ca ac^ctcaaat tgttt cgta a 

aataaagggg tcagcgatca gtgaaageat 

caaaaaagtg aceccattca agaaattcgg 

tettgateg:: ageaaaagaa atatcattgg 

cggaeaaeta tagagttttt gaacgagta g 

tgtgecttte tttctgcatt tggggatgtt 

tggcgaeaac ataatctaca aaccaceagg 

tgtaettggg agctatgaca aattttgatg 

gataaatgtg ttcctcttgt ccgagaaata 

attgacagaa gaaggactgc cttttetcat 

ataeagaaag tttagaaata ttecagaatg 

agtgaaaaag gtacaat aaa ct tttt acat 

acatcctett ctgcacatac agaaaactcc 

ctattga-ag ctttaggcat atgtatgtgt 

ttaatteetg gaaaactcaa gcaattcgta 

actgcacaga gaattccatc atgga^ctga 



a a g a c t g a a g 


a t g g g 4 5 




ect cc get ge 


cgt eggc^t cc 


5 C! 


a c: e t a c e c a 


gt cc cage eg 


ion 


gtt accatgc 


a t cct g ecgt: 


1. ^ ( ) 


c c 1 1 e t g c t c 


ctggtaact t 


20 0 


c: a a g t e 1 1 g e 


t acagagaa t 


2 SC 


get t tagtaa 


atttttatgc 


•:o;: 


tccaat tttt 


gaggaagct t 




a a 3 a t c a a g t 


ag tgt t tgec 




gcccaga gat 


acagga t aag 




t gggat gat 5 


at gaagagag 


OOe 


tggcagatt a 


cat caggca a 


!:■ 2 'J 


g act tagcag 


aaa t caeca 


cOO 


atattttgag 


eaaaaggaet 


(' 5q 


cgaatatttt 


gcatgatgac 


2 00 


t eaaaac(::gg 


aaagatatag 


7 20 


gcattctgct 


ccggatatgg 


8 00 


tgacttacaa 


ttggattcaa 


8 20 


acat ttgaaa 


atggagagga 


9t)0 


a : tcttt cac 


atgaaagaag 


9 1 0 


aa gt:agct eg 


gcaat taata 


10 00 


gecgattgtg 


acaaa tttag 


10 20 


agcagattgt 


cetgtaatcg 


11 00 


t tggagactt 


caaagatgta 


11 20 


tttgacttac 


at tctggaaa 


i.:oo 


cc caactgat 


acagccccag 


1250 



I i'lcaagc C'^ariqatqt a qcaai|ov.i':; t c caca;- 1; a ."i qa g at -.a -t: t' <..ajaq laQi) 

laaat.aqaac ^--^a iqt.. ^^aa t a t qq t a t a a t. ■ i ■ J :i r aqaq..i t 'Ki I'^l^'' 

q ..' t 1. 1. ..iciaa^i > a t ^ j.uicia <.ic .ta t.. t. t. q t. <.i q t t ^aiaaa .a/a-.j- ^ 1 1 aaa I'a.'a 

'■'■.'t ai-^qta]qt ( iq /i aa t: aq t a a,.i-.^t af.at t 1 1. ^ ^■l t a -i I t: a I at qt qt at: t 14 '-O 

t t f .-J t- 1 1" t qa ■ 1 1 ;i . 1 d ( -aq aa af:ii-i::i' t. .::a .a-in.:. i i na : iaa-iaa^ia^i i l:a''".' 

< i a - 1 i.i ,1 a a a a a a i a ..i a a a a ^.i a a 1 2 3 

■21 0:^- 309 
>M 1 ■ '1 0 6 
31 ■ ['RT 

..la ' Homo a pi vaa::; 
■]{")(■' • ^0 9 

M'r^ !! ! a ^-'rr- Ala Va 1. Phe I/.m.i :-av- prM, i^v-.; p,.^y, Ai q Cya :;aa- 

1 S in la 

P-a Aaa :rai Val Thr Trp Val I h- Tli: Pro '/a i Tar- I'hr ^P I :.i 

PC aP :mi 

llo Thr 3er P^ni Ala Thr CPlu Asn lie Asp Glu IJo Leu Asn Aaa 

3 5 4 0 '^.'^ 

Ala Asp Val Ala L*aj Val Asn Phe Tyr Ala Asp Trp Cys Arg Fae; 



Sor Gin Met heu His Pro lie Phe Glu Glu Ala Ser Asp Val lie 

a a 7 0 J 

Lys (^u i31u Phe Prv, Asn Glu Asn Gin Val Val Phe Ala Arg V.;l 

pi: 8 0 -^iJ 

Asp Gys Asp Gin H.is Ser Asf^ lie Ala Gin Arg Tyr Arg He S^m' 

■.i'j 100 liVO 

Lys Tyr Pro Thr Lea Lys Leu Phe Arg Asn Gly Met Met Met Lys 

110 1 1 0 1 P 0 

Arq (jIu Tyr Arg Gly Gin Arg Ser Val Lys Ala Leu Ala Asp Tyr 

I.PP 130 13a 

He Arg Gin Gin Lys Ser Asp Pro He Gin Glu He Arg Asp L^■u 

14 0 140 IPO 

Ala Glu He Thr Tlir Leu Asp^ Arg Ser Lys Arg Asn He He G\y 

105 160 l^^O 

Tyr Phe Glu Gin Lys Asp Ser- Asp Asn Tyr Arg Val Phe Glu Arq 

r;0 17 0 paj 

Val Ala Asn He Leu His Asp Asp Cys Ala Phe Leu Ser Ala Ph€' 

18 5 190 1 to 



'ly Asp Val Ser Lys Fro Glu Arg Tyr 3e.r (^Iv Asp Asn lie lie 

2)0 205 ^ 210 

'yf I-y's Pro Pro ^^y IPls Ser Ala Pro Asp Met Val Tyr Leu Gly 

■■:..0 2.:0 22 2 

da Met Thr Asn Pmo Asp Val Thr Tyr Asn Trp He Gin Asp Lys 



'■'ys Val Pr-.:) Leu '/al Arq Glu lie Thr PLe C;iu Asn Gly Glu (::.u 

■MS 2 20 2 22 

Leu Tnr Glu Glu (;iy Leu Pro Phe Leu lie Leu Phe His Met Lys 

2')0 2 25 2-'0 

21u Asp Thr Glu G-u^ Leu Glu lie Phe (.; i n 2.sri Glu Val Ala Arci 

2 30 222 

Aln Leu lit? Ser (Gu Lys Gly Thr He Asr; E'he Leu His Ala 

2 Xt 205 oi)(i 

2ys Asp Ly::i Phe 7vra fPLs Pro Leu Le^u H i.s He Gin Lys Thr F'rc^ 

S'l'^ 210 ^ 215 

Ala Asp Gys Pro \2il He Ala He Asp S»}r F'he Arg His Met Tyr 

;:2:0 2 25 5 20 

Val Phe Gly Asp Phe Lys Asp Val Leu He Pro Gly Lys Leu L\us 

5 25 2H: 215 

sUn Pile Val Phe Asp Leu His Ser Gly Lys Leu His Arg Glu Flie 

5 50 2 55 2(;0 

ills His. Gly Pro Asp Pro Thr Asp Thr Ala Pro Gly Glu Gin Ala 

565 2V0 575 

Gin Asp Val Ala Ser Ser Pro Pro Glu Scr Ser Phe Gin Lys Leu 

580 385 590 

All Pr:> Ser Glu Tyr Arg Tyr Thr Leu Leu Arg Asp Arg Asp Glu 

395 400 405 

Leu 



^ 510 
PllG 122 
LHg ['NA 

.H v* Hcmci sapiens 
22ue 

: 1 ; • unsure 
225:- 5t, 48 
22 2 > unknown base 

4 00> 510 



attaaqgaaq aatttccaaa tgaaaatcaa gtagtntttg ccagagtnga 50 

ttgt.gatcag cactctgaca tagcccagag atacaggata agcaaatacc 100 

c^iciccctcaa attgt 1 1 cgt aat gggatga t gatgaagag agaatacagg 150 

agt. ^^.iacciat cagtcjaaagc attggcagat ta 182 

210- 21: 

■211- ^^2 

212a lAlh 

'21'j':- lic'Tio sapiens 
2 2 0: 

22 1: ui:;:ure 

22": - 2^ , 59, 140, 169, 174, 183, 282-283, 294-205, 319, 306 

■..!2.-i: uKanown base 

lO'ia 211 

.u), .age.:-. at ctggaagttg tcccgggtgt tcgccgcngg agcccgggtc 50 

gaquggaana ggtgccgctg cctggagaat ccaccgctgc cgtcgg^:tcc lOi 

' aj:-], :g(::(:a<ag ccctttceta acccaaccca acctaigcccn gtcccagccg 15i 

ac iqc<:i':i:tg tccctgtcnc gganccaa(jc gtnaccatt^c: atcctgccgt 2iJf 

a: t . :ct..i ■:cc ttacccgac:: tcagatgctc ccttcagctc ctggtaactt 2:50 

ja tt. atac tcctgtaaca actgaaataa cnngtcttga tacnnagaat 30'. 

av :igat,gaaa ttttaaai::na tgctgatgtg gctttagtca atttttatgc 352 

;:ga'-:tg<jngt cgtttcagtc agatgt^gca tccaattrtt gaggangctt 400 

Tat gn -rat taaggaaijaa t ttccaaatg aaaatc aagt agtgtt tgcc 4 50 

a'ja'.jttgatt gtgatcagca ctctgacata gcccagagat acaggataag 500 

■.:a jfita :'.:ca accctcaaat tgtttcgtaa tgggatgatg atgaagagag 550 

aataca-jggg tcagcgatca gtgaaagcat tggcagatta cataaggc 598 

:210- 312 

:2L1 • 22 

:2i:. • DUA 

2 1;:-' At^tificial Sequence 
:2 2 'J - 

:/2':'- Synthetic oligonucleotide probe 



:40a- 312 

t g I'jaa'j act ctctggaagt tg 22 

:21.) • 313 
:211- 19 
:212.- DUA 



2 1 " A r t: i f i i a 1 S e qu e n c e 



Synthetic c 1 iqonuc 1 eot i do probe 

t:' e^iv3C(}atc agtgaaagc 1 
e 1 3 1.4 

PUA 

^■3' Artificial Sequence 

<..'.'■"■ Synthetic C'l igonirr 1 eot i de probe 
ci ■:■ S14 

cc, icac: "i'.gaa gtagctcggc .:0 

<3i.-: r:iA 

■-.3 1'-: Artificial Seqncrr:^e 

<c:-:- Synthetic c 1 igc nuL:leot ide prc^be 

;]m:i: 315 
c: 'rjct .-aaa atgcattgtc .^;0 

c^li:;. 316 

■t lie ] 3 

celt - [':1A 

■ Jl-'t 7\rtificial 3equenc:e 

• .': jn: ■ 

:j3:-:- Synthetic oligcinucleot ide protie 

e4M("ir- 316 
■::anttqgcag gaattgtcc 19 

e Ic,- 317 
eSll- IS 
•3:12-- r':]A 

• J.].:- ■ 7*.rtificial 3equen::e 



•:3j.-'- Synthetic c*! igonuclec-t ide probe 

■MiM' • :-17 
■ rgt.vjct ^tag gccaaggg 18 

:,:l'.' - 3:8 

■:yi: ■ 24 

■:^1.- • DUA 

eJlj." Artificial Sequence 



/yntheLic ol i qcinucleo t ide p.robe 
■^CK :^ J IB 

' /. ^:..:t. , tt o t ct gggct at t c aqa^:] 24 

.MO: .H9 
.:: n ; 3 

1 ■ Al t i f icial Seq\:ence 



2yntnetLC o 1 i gcTiuc: 1 eo t L de probe 



■1 ■:) :> 

atatacj tqqca':^atgt ca-jcc 25 

,^1. J. :20 
211 ■ 

2 1;; : ^ i f i c i a 1 3 e ■ J a n c o 



2 2:1 2y:'ithetic o I i qonU'M. o t i cic probe 
A)a ■ ; / O 

-t: ' M:ta t cot t sec a^-rcagatg ctcccttctg etcctg 46 

2 10 ■ 1 
2 1 1. ■ 1 ;A;3 
2 12.' jWA 

..'^ I :i • -1' 'ino sapien 3 
bja > A' I 

g ::ecaL;'jcgt ccgatggegt reacgttcgc ggccttctgc tacatgctgg 50 

e':|'::tgcvgct caetgocgrg cteatcttct tcgccatttg gcacattata ICiQ 

g ::attt ' latg agctga.agac tgattacaag aatcetatag accagtgtaa 150 

taecct'jaat ccecttgtac teceagagta cctcatccac gctttcttct 200 

gtgtca*. gtr tctttgtgca gcagagtggc ttaeactggg tctcaatatg 25^ 

e ::ee'*:':: : t gg catatcatat tt^gaggtat argagtagae cagtgatgag 2C" 

cggecc/igga ctctacgacc ctacaaccat catgaatgca gatattctag 35' 

:aratt'-jtca gaaggaagga tggtgeaaat tag^ttttta t::ttctagc a 4 Cn 

t tt tt act accta ta tgg ca tgatctat gttttggtga g::tcttaga a 45' 

e3acac..;cag aagaa ttggt cc agttaagt gcatgcaaaa agcca::caaa 5C" 

t 3aagg';:a 1 1 .^tatccagca agatcctgtc caagagtagc ctgtgga.atc 55'i 

tgatca'itta ctttaaaaaa tgactcctta ttttttaaat gtttccacat 60^ 



1. 1 t: tqcttgt ggaaaqactq ttttcatatg ttatactcag ataaagattt 650 

r aaatggtat t acgt ataaa t taatataaa atgat tacct ctggtgttga 700 

CaggttLgaa cttqcacztc ttaaggaaca gc-ataatac tc::gaatgat 1 b J 

qcattaatta ctgactgtcc taqtacattg gaagcttttg tttataggaa 8-JO 

'-tlgtagggc tcattttggt t: t; ca t gaa a c:a^tatct3a ttataaatta 850 

qctqta:jBta tcaggt;3ctt ctgatgaagt ga^aat^l^t atctgactag O-jO 

tgg^aa^ictt catgggtttc ctcarctgtc ati^tc^at^a ttatatatgg 90O 

at a aaL^ tac aaa aataaaa agcgggaatt t L acct tc 1 1 gaat 3t t a 1 :jmO 

1 cc at :jt ata ttgcatgaat gagagat ttc cc at a^ tt :c atcagagtaa I:;' 0 0 

t a a -U- a ^ a :-t: t get 1 1 ^at t ct t aagcata agta aaca tg atat aa ^aat 11 

at 3 tgctgi^a ttacttgtga agaatgcatt taaagotar t t taaatgtgt 11 i] 

t.t ttatt^igt: aagacattac ttattaagaa attggtratt atgc^Aacrg l.lOO 

ttataatctg gtggtaaagg tattcttaag aatttgcagg tactacagat 1.250 

tttoaaaact gaatga ^aga aaattgt<3ta accatcctgc tgttccttta 1300 

gtgcaataca ataaaaatct gaaattaaga etc 1333 



:310 
:.:i ] 

:::i;: 
::":i3 



32 3 
I'M 
PKT 

Hcjmo sapiens 



:']Ofi> 322 

Met Ala Phe Thr Phe Ala Ala Phe Cys Tyr Met Leu Ala Leu Leu 

1 5 10 15 

Leu Thr Ala Ala Leu He Phe Phe Ala He Trp His He He Aia 

20 25 30 

Phe Asp Glu Leu Lys Thr Asp Tyr Lys Asn Pro He Asp Gin Cys 

3 5 4 0 4 5 

Asn Thr Leu Asn Pro Leu Val Leu Pro Glu Tyr Leu He His Ala 

5 0 55 ^ 60 

Phe Phe Cys Val Met Phe Leu Cys Ala Ala Glu Trf> Leu Thr Leu 

*)5 7 0 7 5 

(il^ Leu Asn Met Pro Leu Leu Ala Tyr His He Trp. Arg Tyr Met 

HO 8 5 90 

Ser Arg Pro Val Mot Ser Gly Pro Gly Leu Tyr Asp Pro Thr Thr 

^^5 100 105 



lie Met Asn Ala Asp lie Leu Ala Tyr Cys Gin Lys Glu Gly Trp 
1 1 0 115 12 0 

Gy:.- Lys Leu Ala Phe Tyr Leu Leu Ala Phe Phe Tyr Tyr Leu Tyr 
1 2 5 1.30 1 35 

3i.y Met lie Tyr Va 1 Leu Val Ser Ser 
1 4 ■] 

.2l:.)-:- 32 3 

12 • [):]A 
gM. 3 ' H-")mo sapiens 

)■) ■ 323 

. 1'.: ■; ita icat ttgatgagct gaagactgat t.acaagatcc tatagaccag 5C 

' j*. lat-iccc tgaataccct tgtactecca gagta::ctca tccacgcttt IC 

't'::!.gtc atgt.tt^t:tt gtgaageaga qtqgc:.taca ctgggtctca 1' 

iVU'g:::cct ettggciitat cataittgga ggtatjtgag tagaccagtq 2C 

Gyiig;ggcs ::aggdcteta tgaaectaca a::;::at::-atga atgeagatat 2^ 

t. :v lg^^■ltat tgtcagaagg aaggatggtg aaaattagct ttttatcttc 30 

ei:r:atf.ttt ctactacata tatggcatga t::tatgtttt ggtgagctct 35 

*. a :i.-;ae iaca ::acagaagaa ttggtccagt taiagtgcatg caaaaagcca 403: 

e -at gaag ggattetatc aagcaagatc atgtccaaga gtagcctgtg 450 

■ ri ^:Lc: :jatc agttacttta aaaaatg 477 

:2::V- 324 
:211:' 4 3 
:212:- DHA 

:213:' Artificial Sequence 
: 2 2 : - 

2 2! 3:- Synthetic el igonucleot ide prcbe 



:43);):- 324 

tgt aaa.-icga cggc'::agtta aatagacctg caattattaa tct 4 3 

2rG- 325 

3G.le 4 1 

.G . e DUA 

21:'G Artificial Sequence 



232 G' Synthetic c 1 ii^onuclect ide prc'be 
:4m0-- 325 

caggaaacag ctatgaccac ctgcacacct gcaaatccat t 41 



2\2- DMA 

\\~:- A: t. i { \ -ri '\ \ : ;^-qu-n^/..^ 

vnt h^:^ t 1 c ^ A i a'.;riU'M e^^t i Me vvchc] 
lO'J M.:(> 

■ n. 1 Vi: } ' ]{. ■:_]■ ] M t .ica M 

1 :i >l A' 
. : 1 ] i 

DMA 

. - 1 A: t. i f i . A a i M-.aqi^ -^M' ^e 

M ? J ■ 

;2:- :-i vn t h^.M. i c . A i aC'nu:.A eot. i cie probe 
IM-J a:'/ 

■ i : ^j-; 'can t Aet. ; -t jt_ a Mv' 

Ml J :aa; 

Ml] -1 ■ . 
MIM DMA 

M 1 ;■ ■ A r t i f." i c i a 1 S e qu e n c e 

M ^A' ■ Syrithetic oligonucleotide probe 



tagot 4 5 



gctgagctgc 50 
ctctgggtga 100 
ggc-ttggcc 150 
tcttgggtga 200 
ttgoacacct 250 
caggctgttt 300 
q a a t a a a 1 1 3 5' 0 
gatg.^gcaat 4 C'lj 
tgaactgaga 4 50 



AAi ■ 3. 

r:it: itt Aay 



nA' 


3 0 


n 1 


• 117 4 


112 


DMA 



213 • Homo 
40 J • 3m0 



cggacgogtg 
t gtga caga 5 
rjgaoc car:iCl 
(;igaggttogg 
*: acggcgtot 
acoct aagga 
t:caattt gtc 
gqaatgtgaa 
atqc:.. t:gcca 



a t a t.. t q t c a 

sapiens 

ggggaaacoc 
gggaa caaga 
ggggotcccg 
gga-^^c^gct t c 
tgccaccggg 
agaggagttg 
agtttgtgga 
c t g a t g t a 
tcttggttgc 



ga '"jqa.rigga 



1 1 cog agaaa 
tggcggcgcc 
ccgctgctgc 
ggctgaagca 
cctgtcagtt 
t acgcatgt c 
t gat ggaat t 
ca gaagcat 
cagaa t cage 



t ggt gcaaa t 



acagcaacaa 
gaaggggagc 
t gc t gac ::a t 
t tt gact egg 
g a c c t a c o c c 
agagaggttg 
g a c 1 1 a a a t c 
t tcccaa tct 
t g c c a 1 1 c g c 



r.KKjaacaac ttatgtccct gatqccaaaa atgcacctac tctttcctct 5Cn 

aai-t.L:tg:5tq agqtcattct ggaqtgacat gatgqactcc gcacagagct 550 

t.calaacatc ttcatqqact ttttatcttc aagcc;^atga cggaaaaata GCm 

^:it. lat at: t cc agtct.aaq::c agaaatcraq tacqc ;iccac atttqgaqca 6b^- 

gqaqcct ^3ca aatttqaq 3q aatcatctcL aaqcaaaatq tcctat ctqc 70' > 

:iaatqac5aaa ttcacaag:q cacagqaatt ttctrgaaga tggagaaagt lb' 

qatqqctttt taaqa t qrjct ctctcttaac tctggqtqqa ttttaactac 80 ' 

aactcttqtc ctctcqqtga tqqtattqct ttqgatttqt tqtqcaactg 8 ■ 

Lt.qctacaqc tqtgqagcaq tatcjttccct ctqaqaagct qaqtatctat 90a 

qcjtqacttqq agtttatqaa tqiiacaaaaq ctaa^caqat c^itccaqcttc 9:>-' 

ttctcttqtq gttqtt.aqat ctaaaactqa aqataatqaa qaaqaagqqc lO^'^O 

c.taatacctac aaaagt.qaat cttt^ctcatt ctgaaattta aqcat.ttttc lO'-C' 

ttttaaaaga caagtcjtaat: agacatctaa aattccactc ctcatagagc ll:i(t 

ttttaaaatg gtttcattqg atataqgcct taagaaatca ctataaaatg IISO 

caaataaagt tactcaaatc tgtg 1174 

::710> 3?0 

;:n:i:- 32 3 

:212:- PPT 

:213 :■ Hc-mo sapiens 

:-\00> 330 

Met Ala Ala Pro Lys Gly Ser Leu Trp Val Arg Thr Gin Leu Gly 
1 5 10 15 

Leu Pre Pro Leu Leu Leu Leu Thr Met Ala Leu Ala Gly Gly Ser 

20 25 30 

Gly Thr Ala Ser Ala Glu Ala Phe Asp Ser Val Leu Gly Asp Thr 
35 '10 L5 

Ala Ser Cys His Arg Ala Cys Gin Leu Thr Tyr Pro Leu His Thr 

Tyr Pr^j Lys Glu Glu Glu Leu Tyr Ala Cys Gin Arg Gly Cys Arg 

7 0 7 5 

Leu Phe Ser lie Cys Gin Phe Val Asp Asp Gly He Asp Leu Asn 
8 0 :^5 ^0 

Arg Thr Lys Leu Glu Cys Glu Ser Ala Cys Thr Glu Ala Tyr Ser 
95 100 105 



Gin Set A?p Glu Gin Tyr Ala Cys His Leu Gly Cys Gin Asn Gin 
llC' 1]^-) 120 

Lev Prc> Phe Ala Glu Leu Arq Gin Glu c;i n Pen Met Ser Leu Met 

iM i:^(- 

rro Lys M^-t Fl 1 s L.ai Leu Phe Pro Leu I'hr P.eu \Lil Arg Ser PLe 

ii(. 14 p :i::p 

Tr^ Ser Arp Met Met Asp Ser Ala Gin Ser Phe .: le Thr Sc r Ser 
ipe lei I let 

Prp Thr Phe Tyr U-\i Gin Ala Asp Asp Gly Lys lie Val lie ?he 

" r - ( ■ r: 1 1 o 

(iln Sf;r Lys I-^ro Glu He Gin Tyr Ala Pr. His ],eu Glu Gin G:1u 
irP v;^'- L'-t 

Pre Thr Asn l^eu Ar(i Glu Ser Ser Leu Sh: Ly-; Met Ser Tyr L*;ei 
2 II I.I i I'' ■■ .1 1 (I 

(Mn Met: Arg Asn Sf-r Gin Ala H.s Arg Asn Phe; ].eu (.lu Asp (T: v 



("ilu S^e^" A;-;p (ALy i'hs' Leu Arg Gys Leu ;L.-r Leu 7\sn Ser Gly Trp* 
S S ; 2. A ( 

Hl' L-. u Thr Thr t'hr Leu Val Leu Ser tt.:r ■ Met t'^ai Leu Leu I'rp 
PIP 2b2 

l ie Cv3 Cys Ala Ithr VaL Ala Thr Ala I Glu Gin Tyr Val [Pre 



Ser Glu Lys Leu Ser lie Tyr Gly Asp Leu GLu Phe Met Asn GLu 
P 7 S P 1") P P 5. 

GLn Lys Leu Asn Arg Tyr Pro Ala Ser Ser Leu VaL VaL Val Arg 
2'?0 2.9\i 301.1 

Ser Lys Thr (^iu Asp His Glu Glu Ala Gly Pro Leu Pro Thr Lys 
30b 310 31 P 

\'al Asn Leu Ala H:.s Ser Glu He 
3P0 

P':10:> 331 
;Pll:^ 350 
MlP:-' DMA 

:tl3> Homo sapiens 
:100> 3 31 

^tiggtgata cggcgtettg ccaccgg^cc tgtcagttga cctacccctt 50 
isaca^cta: cctaaggaag aggagttgta cgcatgtcag agaggttgca 100 



igctgtttte aattt^tcag tttgtggatg atgjaattga cttaaatcga 15i") 



act aaa t tqq aatgtgaatc tqcatataca qaagcatatt cccaatctqa 200 

t:qa;-]caatat qcttqccatc: ttqqttqcca qaatcaqctq ccaLLcqctq 250 

aacLqaqaca agaacaactt atqt ccctqa tqccaaaaat qcacctactc ;'00 

1- 1 t: c c 1 ( ^ t a a ta: t q n t (] a q ci t c"' a 1. 1. c t: q q a q t. q a c a t. q a t q q a c tccq c a 5 0 

21 0::- 2 22 
2^1 :> '■q-2 

212:^ ['I;A 

212 "- [2 'ino sapiens 
2 ■ 2 0 : 

2 2" ia.au re 

22 2. ia.<nown base 
■■ 2i.ii:.' :■. .-,2 

aaa.M-taiqcc qqatctttta ciaqLcctttq accttqacca aqqqtcnqqa 20 

< -a'Tcaac aagctqagct qct qtqacaq aqqqaacaag atqgcqqcqc 1 Oi. 

aq.i<:q(:|(jaqc c^ttqqqtqa (^qacceaacL qgggctcccq ccqctqctqc lai: 

tcjeaq^icaat qqcct^ggcc gqaggttcgg ggaccgcttc gqctgaagca 2L'i: 

r+ ■ta:a(::^cgq tcttgggtga tacggcgtct tqccaccqi^g cctgtcaqtt ;:22l 

■ }<i'a-:tc-tcccc ttgcacacct accctaagqa aqaqqaqtt g tacqcatqtc :^0i: 

a(].ii lacj' it tq caggc*:qttt r ca.^i 1 1 tqtc agtttgtqqa tgatggaatt a 5' 

■■ja :i tanata qaaa^aaatt (^qaatqtgaa tctgaatgta caqaagcata ■]0( 

•:t..;L:ca,-itct qatgagcaat atgcttqi-ca tcttggttgc cagaatcagc 4 5; 

*:g':'::at t cgc tgaactgaga caagaacaac ttatgtccct gatgccaaaa 500 

atq-.;aL:':^tac tctttcctct aactctggtg aggtcattct ggagtgacat 550 

t;,.jqa-.:tcc qc 5 62 

:2l'"i ' ^^3 
:2i: • 2 2 
:2I2 ■• JIJA 

:2I2 ■ Artificial Sequence 
:22q • 

;.:2 S • Synthetic o iigonucleot ide probe 

;-;Oii • :■^3 
ic a iq gag ::tgctgtgac ag 22 

:21J ■ ;.24 
:211.' 22 



" . ■ . . : > V r 1 1. ["J t ^ t i a '^11 '.j D n u c 1 p t i (i . r ob 
t ■ ] a r t. r q q cr aar r a a a t q g i.: 2 0 
Oil • ^ 0 

/ ' ] ■ A T" t. i 1' i. I.: i r\ 1 S c q a e n c e 



: 0 2 :i ~ ' 0 y r 1 1 h ( } t i o I i q o a u 1 o t_ .1 d c r o b q 
■in J a 

a t .jq(_: :-t t qq c ca j q -i q 1 1 qqqqaccqct tcqqctqaaq '10 

2 1 y- :.0f> 
:2 1]:' 180 5 
2 1 ONA 
1 0 aino aa[ ' I eas 

: -1 0 J > 0 0 1) 

jcqaqqtqqc qat-qctqag ^jqcagq.^q'^ O'^-Oaqgcgg qcctqqqaqq 50 

-(^'^ccagqaq gtcj-^g'^cg 2C gctqqqqccg gcacqcacgq q^ttcatctq IC 

aqqgcgcacg qcccqaqaac jaqcqtgcqg aclgqcclc- aaagcqtgqg 1^ 

qr-q^caaqat gccqqaqctg c^atgqqccq cqqctqjqqa ctcttgttOg 2l 

qcctcctqqq cqc-qtgtqq ctqctcaqct cqqqcca-q^ aqaqqaqcaq 20 

cccccqqaqa caq-zqqcaca qaqqt get tc tqccaqqt t a qtqgttact t 3C 

qgatgattqt acctqtqatq ttqaaaccat tqataqattt aataactaca 30 

qqcttttccc aaqactacaa aaacttcitq aaaqtqacta ctttagqtat '!( 

tai::aaggtaa acctgaagag gccgtgtcct ttctgqaatq acatcaqcca ']~ 

qtqtqqaaqa aqgqa <jtgtg c^gt caaacc atgtcaa::at gatgaagtt-:; Oi 

ctqatggaat tiaaatctgcg agctacaagt attctqaaqa aqccaataat 0 5 

ct ("_:at tgaag aatqtgaaoa agctqaacga ct^qqaqzaq tggatgaatc Of 

tctgagnqag qaaacacaqa aqqctqttct tcagtqqacc aaqcatgatg 60 

att ::ttcaga taacttctgt gaagctgatg acatti::agtc ccctqaagct 70 

qaatatgtag atttgcttct taatcctqag cqctacactg qttacaaggq 75 

a c ca q a t q c t t q q a a a a t a t q g a a t q t c a t c t a c g a a ga a a a t g 1 1 1 1 a SO 



aqccacagac aattaaaaga cctttaaatc ctttggcttc tggtcaaggg SbO 

acaagtgaag agaacacttt ttacagltgg ctagaaggtc tctqLgtaga 900 

aaaaagagca trctacagac ttatatctgg cctacatgca agcattaatg 950 

t gc."it: 1 1 (-jag tgcaagatat ctt;t:tacaa(^ <3gacctggtt agaaaagaaa 10(J0 

tggggacaca a^jat L<:3-::aga attlcaacag i.:ga 1 1 1_ ga tg gaa:. LlL-jac ICiOi^^ 

t '"^a. iggagaa ggtccaagaa qgc'taagaa cttgtatttt ctctacttaa lliji"' 

tag.iactaag ggi^tttatcc aaagtgrtac cattcttcga gcgccca^ja t I'lO^'iJ 

tLt :aact'::t t act g':^aaa taaaattcar^ gatgaggaaa acaaaatgtt 12f"nj 

a at: :.,ct.ggaa at. act teat g aaarcaagtc atttc<::tttg cattttqatg 10 50 

agaiLtcatt iz.zzqczqqq gataaaaaag aagcacacaa accaaag:]ag i,:-0'J 

ga'::r':t.';:gac rgcattttag a,:iatatttca agaattatgg attgtgttgg i::50 

t t'::if t r t a aa t^gtcgt ■: tgt ggg^jaaagct L-.":a':^a'at cag ggttt'aggca l lL^J 

ctg :t'atgaa gatcttattt tctigacjaaat tgatagca^a taLgccagaa 1150 

agt igaccta gtt.atgaatt ccatctaacc agacaagasa tagcatcatt IO'JO 

a"t :aacgca tttggaagaa tttctacaag tgtgaaagaa ttaga.aaact 1550 

":::aggaactt ^ttacagaat attcattaaa gaaaacaagc tgatatgtgc I^jC'C' 

■tcgtttctgg a::aatggagg (agaaagagtg gaatttcatt caaaggcata 1050 

■ i taqcaatga cagtcttaag ccaaacattt tatataaagt tgcttttgta 1700 

.1 ag -jaqaatt atattgtttt aagtaaacac atttttaaaa attgtgttaa 1750 

■It ;:t.atgt at aatactactg tgagtaaaag taatacttta ataatgtggt 1800 

acaTiatttta aagtttaata ttgaataaaa ggaggattat caaattaaaa 1350 

•laaaaaaaaa aaaaaaaaas aaaaaaaaaa asaaa 13 35 

;I0:- 537 
:ll ' 4 63 
:12 ' PRT 

: 1 3 ' Homo sap lens 
;100.> 337 

Met Gly Arg Gly Trp Gly Phe Leu Phe Gly Leu Lea Gly Ala Val 

1 5 10 15 

Trp Leu Leu Ser Ser Gly His Gly Glu G^lu Gin Pro Pro Glu Thr 

20 25 30 



Ala Ala Gin Arq Cys Phe Cys Gin Val Sor Gly Tyr Leu Asp Asp 

\ 5 ^10 4 ^ 

Gys Thr Cys Asp V,il Glu Thr lie Asp Arg Phe A^; n Asn Tyr Arq 

SO 'G: GG 

Pes. Phe Pro Arg Lr-u Gin Lys Leu Peu ( G.a,: Ser Asp Tyr Phe Arq 



I'vr I'yr Lys Val 7\sn Leu P^ys Arg Pro t'ys Pro ?t:e IPrp Asn /\sp 



Tie Ser Gin Cys (P:.y Arg Arg Asp Cys G.la Val Lys Pro Cys (P:.r: 

i .) 0 AG. 



Ser- Asp Glu Val Pro Asp Gly 1 Lys G(sr Ala Sc r Tyr Lys l^yr 

11 I) ' \ o IP G 

Ser Glu Glu Ala A;-ri Asn Leu Tie Glu G L..i Gys Glu Gin Ala G L.i 

La . .-u LL:> 

Arg Leu Gly Ala \P:.l Asp Glu Ser Leu Sri" (ALu CLl u Thr Gin Ly;;. 



Ala VaJ Leu Gin 'Grp Thr Lys [lis Asp A;;p Ser Ser Asp Asn PA 

1 ■ p ; ' \ ^, 



G/s Glu Ala Asp Asp lie Gin Ser- Pro G Gj A La Glu Tyr Val Asj:-- 
L' |"| AGP ] i;i 

,eu Leu Leu Asn r^: o Glu Arg Tyr Thr G L/ Tyr Lys Gly Pro A;--.p 



Ala Trp Lys He 'T.rp Asn Val He Tyr 'Glu Glu Asn Gys Phe Lys 



Pro Gin Thr He Lys Arg Pro Leu Asn l^r-;. Leu Ala Ser Gly L.Un 

Gly Thr Ser Glu ■.^:lu Asn Thr Phe Tyr ;-^er Trp Leu Glu Gly Leu 

0 G P P G •] 0 

Gys Val Glu Lys Arg Ala Phe Tyr Arg Leu Tie Ser Gly Leu Plis 

P4^' G^.'-i .:.P 

Ala Ser Tie Asn \Pi 1 His Leu Ser Ala Pirg Tyr Leu Leu Gin >rilu 

PGO PGP g70 

Thr Trp Leu Glu Lys Lys Trp Gly His .Gsn Tie Thr Glu Phe ■'.Un 

j7S ps:;) G8P 

Gin Arg Phe Asp :Hy He Leu Thr Glu 1 y Glu Gly Pro Arg /\rq 

PPO PGP ADO 



Leu Lys Asn Leu Tyr Phe Leu Tyr Leu He Glu Leu Arg Ala Leu 
30 P PIO ..UP 



S^T Lys Val Leu Pre Phe Phe Glu Arg Pro Asp Phe Gin Leu Phe 
2 0 3 71 5 ^ ? 0 

'y\:r. Gl\ Asn Lys ■::.<=■ Gin Asp Glu Glu Asn Lys T'let Leu Leu Leu 



G.u 11( Leu liis G.lu lie Lys Svtr Phe Pro Leu His Phe Asp G.u 

Asn Sej Phe Phe A., ci Gly Asf:» Lys Lys tLLu Ala ILi s Lys Leu Lys 

;pa;i :-.v';. 

G.:ij Asp Phe Ar<3 Leu His Phe Arg Asn lie Ser Arg lie Met As.p. 

3 HP L'Mj 

Pys Va.1 CLly Gys Phe Lys Cys A;-g Leu Trc) Gly Lys Leu Gin Glir 
;-:eP 4v'L 

iL:n G^e/ Leu Gly Thr Ala L(3U Lys lie Le:i Phe Ser Glu Lys 1j^-^u 

^:aj 4l-> 1-U 

l.e Al.i Asn He*: Prj Glu Se.: Gly Pre Ser Tyr (^lu Phe His Lvu 

l.!P ' 4 3n 4^5 

Thr Are I'^n Glu :i 1 e Val Ser Leu Phe Asn Ala Phe Gly Arg lie 

4 10 44 L irO 

S*'r Thr Ser Val Lys Glu Leu Glu Asn Ph- Arg Asn Leu Leu Gin 

4^";. 4 6 'J 405 

/^;--n 11-- His 



■ 3:8 
- 5h7 

■ d:ja 

• Hctmo sapiens 



uTisure 

lul, 263, 376, 397, 426 
unknown base 



: 4 3. "^-8 

get'jgaaata tggatgteat ctaegagaaa ctgttttaag ceacagacaa 50 

cta.iaagacc tttaaatect ttggctt :tg gtcaagggac aagtgaagag lO'^i 

n a'::.Hcttt tt acagttggct agaaggtetc tgtgtagaaa aaagagcatt 15i"i 

eta :agactt atatctggcc tacatgcaag cattaatgtg catttgagtg 20i") 

eaajatatct tttacaa.^ag acctggttag aaaagaaatg gggacacaac 250 

attacagaat ttnaaeagcg atttgatgga attrtgactg aaggagaagg 300 

tssaagaagg cttaagaact tgtattttct ctacttaata gaactaaggg 350 



ctttatccaa agtgttacca ttcttngacjc gcccaqattt tcaactnttt 400 

a c: t (J a a a t a a a a t: t: c a g a t g a q g n a a a c a a a a t g 1 1 a c 1. 1 1 1 g g a a a t 4 5 0 

acttcatgaa atcaagtcat ttcctttgca ttttgatgag aattcatttt 500 
t1;tact.g 5 07 

-:Ml: 20 

•y.ll'^': /'.rtificial Sequence 



.!.;/.:- y\'rithet.ic oligonucleot idc;^ probe 
liii;;- ;-.;-9 

ari(i( -t accgg agct(;jcaatg 2 0 
: V ;■-;() 

1 1 ; a 

. ;. ;^^^.ificial Sequence 



Synthetic idI igonucleotide prote 

■ :--4m 
\ 1 .7.:;t^ c-:!-. ta atcctgagcg c 21 

a /■]: 
:.■]]:■ i;u 
■:21S> !"iI]A 

:'' ■ Artificial Sequence 

; j ( j • 

cj.:};- Synthetic oligonucleotide prote 

■ : 4 M 0 • 4 1 
aaagga'j'iac tttcgactgc 20 

■.:210.-- ?;4 2 
■211 ■ :-6 
■ 12 ■■ l^UPi 

' Art:ificial Sequence 

c 2 2 0 ^ 

■'2'22' Synthetic oligonucleotide prot'e 

•:4 00 • 24 2 
:ig i ja". t ::at ccactgctcc aagtcg 26 

■2:10 ^ ^43 
■:211 ■• .5 
■:212- -JUA 

Artificial Sequence 



220 > 

223> Synthetic oli qonucleot ide prcte 

tq1 ccagaaa caqqc:acata t^.:aqc 25 

2:^10> 3-M 
■2i:-> 50 

■212-' nriA 

2:! 12: /Artificial Seciucnce"; 
2?2(): 

2:22:-' Synthetic ol icjonucJ.eot icie fiTobe 

ag<:cac:f:ggc acagaggtcjc ttctgccagq tt.agtggtta cttggatgat ?0 



■2lM 
2!! 1 
■ ■ ■> 1 ' 



1 4 B 6 
DUh 

:'M 2c 22)no sapiens 
..;iOO... :c]5 

r:cjgc;cqc(:jtg ggcqcjac(jcq tqqgcqgaccj ccjtgggttgg gagggggcag 5(i 

ga*:qgga(:jgg aaagtgaa(^a aa<ica(3aaaa (j(jagagggac agaggccaga I ( '0 

q(| ictt ctca tacC{jgai::aq a<3accgatca (^(jcatggaac tccccitcgt 1 '^0 

:ac:c:acctg ttcttgccc:: tggtgtrcct (^acaggtctc tgc!:ccccct 2ihj 

tt iacc*c:jga tgaacatca- ccacg<-ctat ccc::agggcc accagaagct 250 

qaatttgqat acagtgtctt acaacatgtt ggqgqtggac agcgatggat 2'jO 

gctqgtqggc gccccctggq atgggccttc aggcgaccgg aggggggacg 350 

cttatcgctg ccc-gtaggg gggqcccaca atgccccatg tgccaagggc ^cQ 

cactraggtg actaccaact g^vgasattca tctcatcctg ctgtgaatat -IjO 

gcacctgggg atgtctctgt taqagacaga tggtgatggg ggattcatgg 5O0 

tgagctaagg agagggtggt gg-agtgtct ctgaaggtc^ ataaaagaaa 550 

laagaqaagt gtggtaaqgg aa aatggtct gtgtggaggg gtcaaggagt o'X) 

taa^aaccct agaaagcaaa aggta^gtaa tgtcagggag tagtcttcat 650 

g-crccttca a^tgggagca tgttctgagg gtgccctccc aagcctggga 700 

gti3ctattt cccccatccc caggrctgtg cccct-tctg gtctcgtgct 750 

tgtggcagct ctgtctt-ag ttctgggata tgtgcccgtg tggatgcttc 800 

attccagcct cagggaagcc tggcacccac tgcccaacgt gagccagagg 850 



I 1 jL't qagt arttqjtl^^c^ cagaaqgaqa ta^:-tqqqtqg qaaaaaqatg 900 

■nq'^aaaqcq qtatqatqcc t qqv\:iaaqqq cct qca tqqc tci^.cctcatt 950 

^ji't a(.:ct aat qtqcttqcaa aaqctccatq tttr:cLaai'a qattcagact 1000 

' 1 ■.iqccagq t qt: qqt qq^v' ca. \u.-rt qt. a t t. r t a^j ."^.v.^ t. t r qgqa q IfV'iO 

• 1 ■ 1 q '.J t ■ J q c ci V j a L .i ■ .: 1. 1.. ■ ] a j q 1. a q . i q t, t c a q a - c .i q c t: g g c v? :i a 11 0 Ci 

' q" -r'.! t- qaaa ctccatotcL actaaaaaaa aaaaaat ;i'.:a aaiiattagot 1 1 Mj 

qqq t. (^'j'jcr a tjtqcatqccl. qlaatctcat ct act c-^j ^cja c^q::taagaaa 12iJCi 

qqa'.jactctc act. tcaa':-^^:: aqqaggtgqa (jq 1 1. -jcqq t. q aq::caagatt 12"')0 

] t. q; 1 ct gc actctaq'::qt gqgtqacaga qtaa'jcqaqa ct.:catct^a 1 3iUi 

. 1 la t: aar aa t aa t: a a ^c:ia t: t c;aqav:-t cct. I. a L ca'aq aq I ac-jLqatctq 1 .3 j^j 

r;c'.: iqcaca q t aa ct 'Ci t q cct qtaatcc caac:a t 1 1: t: q gg:iggcca3c I A 00 

q' aa^: -laqgat tqcttqaqqt. ctqgaggttt gaga a aa qca.;: Lg-:igcaacat ]40j 

aqa.:aqaccc catci^tCaaa taaatgtttt aaaaat 14 8 6 

210.> 346 
211> 124 
212> PRT 

213> [Ifjmo saoKi'ns 
4 00:.' 34 6 

[■let o;iu Leu Pre ?he Val Thr His Lea Phe Leu Pro Leu Val Pht- 

1 =^ 10 10 

Leu Thi- GLy Leu Cys Ser Pro Phe Asn Leu Asp Glu His His Pro 

2f:i 2 0 30 

Arg Leu Phe ?r(j Gly Pro Pre- Glu Ala Glu Phe Gly Tyr 3er Val 

3 0 4 0 4 5 

Leu Gin His Val Gly GLy Gly Gin Arg Trfi Met Leu Val Gly Ala 

5 c O^j 60 

Pro Trfj Asp Gly Pro Ser Gly Asp Arg Arg Gly Asp) Val Tyr Arg 

6 0 7 0 7 5 

Cys Pro Val Gly Gly Ala His Asn Ala Pro lOys Ala Lys Gly His 

8M bO 00 

Leu Gly Asp Tyr Gin Leu Gly Asn Ser Ser His Pro Ala Val Asn 

9 0 100 100 

Met His Leu Gly Me*„ Ser Leu Leu Glu Thr Asp Gly Asp Gly Gly 

110 115 120 



Ph< ■ Met Val Ser 



:21": :^47 

.21:: '0 ' -i 

:2U.; i-llA 

2:1 • : lif.^ino sapiens 



n:isure 

nr [known base 
e;ii:i:. :-;.;7 

^ '^iqwccc caccatcact cntcccattc cttccaactt tatttttagc 50 

^ t . :(^oa t.t qg gaqgggqcaq qatqggaggg aaagtgaaga aaacagaa^ia 100 

i iM-.>(i<3c:' ii:i<ic aqaqqcc<:iqa qgacttctca lactggacag aaaccgatca ISC 

^i<: \jt(Mciae tccecttcgt cactcacctq ttcttgcccc tggtgLtcct 20L 

a<; ig(T-".<;.:t a tgctccecc^ ttaacctgga tgaacatcai^ ccacqcctat 25C 

: e :eaq iLfCO accagaaqcr gaatttqqae acagtgtctt acaacatgtt 30C 

.l'TTqgt...|r|a - aqcqatqgat qctggtqgga gccccctggg atgggcctta 35': 

■ ■I'T-.Tegaecg g agggqggacg tttatcgc::g ccctgtaggg qqgqcccaca 4 0l 

■i' lec'^eatg tgccaagggc eacttaggtg actaccaact gggaaattca 4,jC 

f. :t-. '.'a\ e-r eg ctgtgaatar gcaectgggg atgtctctqt tagagacaga 5C)C 

t'lgtgatgg 509 

JIO- 348 

21I:> 2 3 

212- E'NA 

213^- Artificial Sequence 
2 a.^ 

22 3 ^ Synthetic ol ig^r'nueleC't ide probe 

:4^"M") ' <AS 

ja'7qa-.:aqag gccagaggac ttc 2 3 

210 ^ 34 9 

211 ^ 24 
J] 2- L):iA 

213- ^ Artificial Sequence 



2-1' Synthetia ol i g anu a le jt i de probe 



:40a- 149 

aa igtgcata ttcacagcag gatg 24 



210-^ :5C' 

?A2:- ['MA 

/.it i f 1. c Lai Sequence 

:'?.{):- 

::'/. '<:■ rynthetic ol iqC)nuc>X)t_ i cie f.:irc^t)e 

■;i>{)> :-.^() 

qqa<if::t ec::cc 1 1 cgtcact.t: acetqttctt qc(::cctqqtq ttcct 45 

.:;()■■ :->M. 
.Ill: ;:(q>6 

. ! '. y. ■ llono sapiens 

aaa(}t:-.aeat 1 1: t ir.: ct (^qa aet:ctcct aq cjccactcect qctqa tqcaa 50 

: r:etq(j(jtt t(jgijeaqaaa q(jaqqqtgct 1. L:qqagcc:cq ccctttctcia lOO 

J r: *:cet...:j::|q ccg^'je:: c t a(] aacriattcaq cjettcg(:t:qc qactcaqac:c ^.5(' 

t:. :,iqc*,ecaa catavqcatt en (jaaq^aaq at:qqct(jaqa tqqaeagaat /aid 

J :trt..r;t:tt qfjaa.iqaaae aatqttctaq (jtcaaaetqa gtctaccacia 25(i 

t:j:agaettt eaca.atqqtt ctaqaaqaaa tetqqaeaaq tcrtttcatg 3(ie 

jqntrnnct aeqe'ittqar tecatqtttq c*: cacaqat q aaqtqqccat 35e 

*;.e*:qc qnqcc eeteagaace tetetqtact ercasceaac atqaaqcatc 

t :i:rq.-ita:gtq qaqzzcaqtq atcqcqcctq (^aqaaaeaqt gtactattct 'l.^e 

qteqa ^racc -^q^ ^^^qa^tri cqaqaqcetq tacacqaqcc acatctqqat SOn 

coccaqcaqc rqqtqctcac tcaetqaaqq tcctqaqtqt gatqtcactq 5.S':i 

at:q:3car':ac gqcoaotgtq coatacaacc t^:cgtqtcaq qgceacattq 6^)0 

qqetcaoaqa cct^ajcctq qaqcatcctq aaqc atocct tt aataqaaa 65i"i 

etcaaecatc at r accoqac ctqqga tqq a q at caeca aa qatqqct tc 3 l-V-) 

accrqgttat tqaqctgqaq qacctqqqqc cccaqtttqa qttccttqtg TS'") 

q— tactqja qqaqqgagcc tqqtg-cqaq qaacatqtca aaatgqtgaq ;:iaO 

■^aqrq-jq':^-^t attccaqtqc acctaqaaac catqqaqcca qggqctgcat 350 

actqtgtqaa gqc::caqaca ttcgtqaaqq c^attqqqaq qtacag-qcc 9'")0 

ttcaq::caqa -agaatqtqt gqaqgtgcaa qgaqaqg-ca ttcccctqqt 950 

a-tgg-cctg tttgcctttg ttqqcttcat qctgatactt qtqgt-qtq- 1^)00 



a^:'^]t:tcqt ct_ggaQaatq ggccggctyc tccagtactc ctgttgcccc lO^.n 
't .jgt.ggtcc tcccagacac cttgaaaata accaattcac cccagaagtt IKK' 
.atcagctgc agaagggagcj aggtgqatgc clgtqccacg gctgtgatgt ll'K) 

t.cctgagqa aclcct.cagcj qcclg(iatct cataggt.t.tg cggaagggcc 120(^ 

•agglgaaqc cgaqaacctq gtctgcatqa catggaaacc atgaggcjgac 12':>ii 
.:aqt t gtqt. t tctcit tt tec gccac(}gaca agggatgaga gaagtacjgaa 1 ?i i - ) 
laqcctgi.tg tctcicaagtc tagaa(jcaac catcagaggc agggtgcjttt IqS 

:t (.'t aacaqa aca(:tgact(j aggct^aggg gatgtgacct ctagad: :jgg Kl'i'i 
:}gct. gccact *:gcrggctga gcaaccctgg gaaaagtgac ttcatccctt 1^1 'a'l 
.•qqlcct aag 1 1 1 t:ct cat o tgtaatgggg gaat taccta cac acct get 1 tc' t 
:iaacacacac <icacagagtc tcti^tctata tatacacacg ra^sca^saa Ib'v'i 
^ acacccaqc acttgcaagg c^a^ga^jggaa actggt(]aca ctctacagtc ItaK. 
rgactga^q:c agrgtttctg gagag.:agga cataaatgta tgatga(5aat ItS^'.' 
(^atcaaggac tctaca zacz gggtggcttg gagagcccac tt t cccagaa l'^0:i 
raatcctega gagasaagga ataatgggag caarggtgtt gagttcactt 1750 
caaqccc'iat gccggtgcag aggggaatgg cttagcgagc tcta ragtag iHCiO 
qtcj.icctgga ggaaggtcac agccacactg aaaatgggat gtgcatgaac IrbO 
,icgcaggatc catgaactac tgtaaagtgt tgacagtgtg tgcacactgc l.-^OO 
agacagcagg tgaaatgtat gtgtgcaatg cgacgagaat gcagaagtca 1950 
qraacatgtg catgtttgtt gtgctccttt tttctgttgg taaagtacag 2000 
aa^:"cagcaa ataaaaaggg ccaccctggc caaaagcggt aaaaaaaaaa 2050 

1 aa laa 05 6 

210 • 352 

211- 311 

212 • PF'/: 

213 • Hcir;io sapiens 
■;00 ' 352 

Met Gin Thr Phe Thr Met Val Leu Glu Glu He Trp Thr Ser Leu 
1 5 10 15 

Phe Met Trp Phe Phe Tyr Ala Leu He Pro Cys Leu Leu Thr Asp 
20 25 30 



Glu Val Ala lie L--u Pro Ala Pro Gin A.sn Leu Ser Val Leu S-r 

■'.5 'lO ■i''^ 

Thr Asn Met Lys His Leu Leu Met Trp Ser Pro Val lie Ala F : 
^.0 

Glv Glu Thr Val Tvr Tyr Ser Val Glu Tyr Gin Gly Glu Tyr G\a 
',!") 

Ser Leu Tyr Thr S--?r [lis He Trp lie Fr- Ser Ser Trp Gys S-u: 

Leu Thr Glu Glv Fro Glu Gys Asp Val Thr Asp Asp He Thr A : ■ i 
■)':, lO'i 1 -5 

Thr Val Pro Tyr A/Ui Leu Arq Val Arg /-.L.i Thr Leu Gly Ser G!n 
lie ] lA) 1- C 

Thr Ser Ala Trp Ser He Le-u Lys His I r: .;■ Phe Asn Arg Asn S :-r 
Thr lie Leu Thr kr ] Pro Gly Met Glu He Thr Lys Asp Gly I :,e 

MO y--o 

His Leu Val lie Glu Leu Glu Asp Leu (.A'/ Pro Gin Phe Glu 1 ne 
1S5 :(-,M ]e5 

Leu Val Ala Tyr Trp Arq Ar(:f Glu Pro Gly Ala Glu Glu His l'^: 
r/o ' H5 HO 

Lys Met VaL Arg Ser Gly Gly He Pro Val His Leu Glu Thr Mot 
' H5 ^ 1 00 : '0 

Glu Pro (Hy Ala Ala Tyr Cys Val Lys Ala Gin Thr Phe Val Lys: 

POO :o5 :-io 

Ala He Gly Arg Tyr Ser Ala Phe Ser Gin Thr Glu Cys Val h.lu 
SI5 0-20 

Val Gin Gly Glu Ala He Pro Leu Val Leu Ala Leu Phe Ala Phe 
0 30 S35 04 0 

Val Gly Phe Met Leu He Leu Val Val Val Pro Leu Phe Val I'rp 
0-H .:S0 0^0 

Lys Met Gly Arg Leu Leu Gin Tyr Ser Gys Cys Pro Val Val Val 
260 005 HO 

Leu Pro Asp Thr Leu Lys He Thr Asn Ser Pro Gin Lys Leu He 
075 ::00 3 35 

Ser Cys Arg Arg Glu Glu Val Asp Ala Gys Ala Thr Ala Val Met 
. 00 -^^5 vjO 



Ser Pro Glu Glu Leu Leu Arg Ala Trp He Ser 
305 310 



<:.M0> 3S3 

<.M ].:■ P>M 

■~:.112:> niJA 

1 3/' \U 'Hio sapi ens 

■ \:2-V.. 

32 1:"' i.iisure 

■ : 2/^-- (-'.4, 711, 74 827 
- 2;:: • :> i.ii kr:ov;n base 



;;:23 



t - Qc\. ga t 


gcacatetgg 


g 1 1 1: g g c a a a 


a ggaggt t qc 


tt cgagcegc 


50 


(•(•1 t:t (.-t 


age 


1 1 cct ggccg 


g c t c t a q a a c 


a a 1 1 caggct 


t. e g c t_ g c g a c 


100 


t cicac'Ct 


c a g 


c t; ccaacat a 


t. g a 1 1 c t: (] a 


a g a a a g at gg 


ct gaga t gac 


!•:)() 


<:ic.^c)at gc 


•ttt 


attt tggaaa 


g a a a c a a t q t 


t c t a q g t c a a 


ci c t g a g t c t a 


2 0 ■) 




cag 


L.1 u u a ci cl 


t g g t: t c t a q a 


ga a d L i.: Iqi} 


a c: a a g r c 1 1 1 




t t:Gt:agtt 


1 1 1 ctacgca 


ttgat tccat 


gtt 1 gctcac 


aga tgaagt g 


3i10 


cjcc-a t: t : 


tgc 


c tgeecc:tca 


gaaect ct c \ 


g t a c t c t c a a 


ccaacat ga a 


330 


ccd tct r 


ttg 


at gtggagcc 


c a g t g a t c g c 


gcct ggagaa 


aca gt gt act 


400 


5t t ctgt 


aga 


a t a c e a c* g cf 


y Cl ' J i_ d y a. g cl 


g c L (J L a c a 


g a g c c a c a t c 


4 3 0 


tgq atcc 


CC 3 


gca g etcgt g 


ct eactcaet 


gaaggt cetg 


agtgtgatgt 


5 0 0 


■:: a c t ;j a t 


gac 


at ca<;:gaeca 


ctgt gceaca 


caacctt tgt 


gt c agggcca 


53U 


cattggg 


ate 


acagacct ca 


gcctggagca 


t cctgaagca 


tccctttaat 


60{' 


a 5 a -^act 


zaa 


::catcct tac 


ccgaectggg 


atggagatca 


ccaaagatgg 


63 0 


ct r ncac 


ctg 


gttattgagc 


tggaggacc t 


ggggccccag 


tttgagttcc 


7 00 


ttgtggc 


eta 


ntggaggagg 


ggcgaaccce 


ttgcggcgca 


aggggttngc 


750 


gaa-:c:c 


ttg 


cggccgct gg 


ggtatct etc 


gagaaaagag 


aggcrccaat a 


8 00 


-ga..:cca 


:at 


act caatatg 


gacgaantqc 


tat tgt ccac 


ct gt ttgagt 


8 50 



.jge^jcraiggt tgat 8 64 



3n0- 354 

3211 • 23 

:2I2 • DUA 

:2 13 - /Artificial Sequence 
:22 0 - 

3'23:' Synthetic oligonucleotide probe 

:4 00;> 354 

acTgcttcgct qcgactagac etc 23 



■ 1 1 ■ zA 

A ■■ Artificial Sequence 

-AAA3> Synthetic oligonucleotide probe 

c^Mqq; :qgg taaggatggt tgag 24 

■ ::li)v- 2S6 
''211:- to 

■ .12^- [ifiA 

.'l.v:- Artificial Se(.^uenco 

■ ■^ 2 2 0 : 

■ 222^^ 2/nthetic oligonucleotide probe 

-.^■liKe 2-6 

'--'^^^ ^ ttgattccat gtttgctcac agatgaagtg gccattctgc 50 

<210> y 1 
v21 1 1 (,7 0 
v2 12;> E'tlA 

< 2 1 J ; \\ c ■ ni o s -a p i e n s 
<iOO;> 32 7 

cccacgogcc ::gcccacgcg tccgagggac aagagagaag agagactgaa 50 
acacjgg-gaa gaggcaggag aggaggaggt ggggagagca cgaagctgga 100 
ggcc5ao^.ct gagggagggc aggaggaggt gaagaaggag agaggggaga 150 
agaggcagga gctggaaagg agagagggag gaggaggagg agatgcggga 200 
tggagacctg gagttaggtg gcttgggaga gcttaatgaa aagagaacgg 250 
agagga^-gtg tgggttagga accaagaggt agccctgtgg gcagcagaag 300 
gctgagagga gtaggaagat caggagctag agggagactg gagggttccg 350 
ggaaaa.jagc agaggaaaga ggaaagacac agagagacgg gagagagaag 400 
aagagttjggt ttgaagggcg gatctcagtc cctggctgct ttggcatttg 450 
gggaactggg actccctgtg gggaggagag gaaagctgga agtcctggag 500 
ggacagcjgtc ccagaaggag gggacagagg agctgagaga ggggggcagg 550 
gcgttgggca ggggtccctc ggaggcctcc tggggatggg ggctgcagct 600 
cgtctgagcg cccctcgagc gctggtactc tgggctgcac tgggggcagc 650 
agctcacatc ggaccagcac ctgaccccga ggactggtgg agctacaagg 700 



<.) taatctcca qgqaaacttc gt qccaqgq'.:' c t, oc 1 1: t c t; q qq^^cctigqtq ^SO 

aat '^caqcgt ggaqtct:gtq tgf^Lqtqggq aaqcqqc^iga qccc<-^q t qqa ^^^OO 

■ q t q ! T a q ^ ^ t: q a a q a g q c] ttc tttat -q a c c ■. ^ c 1 1; t: c t; q - c c c i \i 1 1; '.i a q q ■ : ^ -j 0 
* dqv.^act. q...j agqagaqaag ctcrggqgaa ccM t:qta::aci caccqqccq-j 'm^^O 

■ ^ :i 1 '^t-ct cct: tcctgcrt ^z-^r^auicct q t" ^j::} t ."vi a t: q tqtct.qgaq-j -^-jlt 

t. ..:^^.^:t '^L't t: ta(;agc::a::c la ::^t ::aq t :ja a ct; q-;^ jq r t q t:t, q 1 1 1: gqa'.j 10(10 

ct^'^icqacgq cigccggct ^g :.:^tca:]a t a c aa ::ca gq<jattctct 10:)0 

qat.qaaqtgc agctcatA::a i^r t: a 3acc.: ag garictatacq qqastl tcaq 1100 

v^qat.q:a.:tcc agcggc-.::-;i at^g-.at:ggc catq:ct.cagc ctcttLgtaa 1100 

acc^tt^ccag lacctctaa:: r::aLtactca gt c a l t: taaccqcgac 120\ 

av.aa:4t. aaat: a gca t. ct aa :-ig sa t g ^ t.. gv..a a a t: c t a 1 1 a ::i aqa ::a t 10"): 

qaqactq'jaj at c^at g ra:. a c t .^3 3 1. ai^ 1 1 aggatt.aata aa:-tat;a3gq 1 OOt 

q'.:ta-t -t -^a:] caccccq^cc ::qat :aqa:ja atajt..aa:a:tq gat:.:at.a3: L loor 

g a c g g g tc a a t a t. a c a t a a 1 1:. c a c } a t g c a ■:: t ^ a a t g .a g a a t :: c t 1 ^3 0 1 

gag'-aagaat cctccat.aaa agatattcaa qagaataaga ggtaaaagaa l^oC 

gg atgaa gcccatcnaa caaagqqcac tgagg:^g^aa caqqgaaaca.: 1 O^r 

-gq-za-z-c-zg agaggc.:r:tg cagaggcaaa aaata^agca tgaatgagga ISOi 

Lqqtqtzczc catggt c:':ict gagaatcara ttcgaqgata gcaaccgccc IGOi; 

gtcataagac tccccac:aag gcgaggggag ttaacaataa aacaaagcta 160C 

ttaaagggac agaata(::tta 1670 

.:10 > 358 
01 1> 328 
012:- PRT 

01 3> Hc'ino sapiens 
:-100> 308 

[■let Gly Ala Ala Ala Arg Leu Ser Ala Pre Arg Ala Leu Val Leu 

1 0 10 10 

Trp Ala Ala Leu Gly Ala Ala Ala His He Gly Pro Ala Pro Asp 

2a': 2 0 :?0 

Vro Glu Asp Trp Trf" Ser Tyr Lys Asp Asn Leu Gin Gly Asn Phe 

3 0 4 a ^ 4^. 

'/al Pro Gly Pro Pro Phe Trp Gly Leu Va\ Asn Ala Ala Trp Ser 

5 0 0 5 i 0 



Cys Ala Val f .a y Lys Arq Gin :A-^r Pro Val 



Ly;;- Arq Val Lf^u Tyr Asp FT' 
1'hr Gly Gly Glu l.ys L-ai Ar." 



l^he Laa Pra Pr^^ Pea Arq Pea 



. y TP:; Pa a Tyi 
I 1 :> 



Pis Val Gof Phe P^ai Pra.) Al.i Pro Arq tP 
1 A"^ 1 : 



Aai-i Tnr Gly Ar-g 
\' a 1 A a a V a 1 Per 



'G 1 y Gly I ■■' r o P ( ^ u L • i.i y r ; > f-' i His A r ■ 
1P5 



P-;.i :A.^r Glai Pai.i Arq Pau 

1 A' ' 135 



Pen Pho Glv Ala Arq Asp ( U y Ala fAy G-:- Gla [Pis Gla I A- Asn 
i -A.) MP IPO 



is Gla Glv PP^^ '-a- A Ai -A 



A - r, . ■ M 



1 • : ; 1 i : 



Pea Tyr Gly .aan PP- Per Al a A] 



Ar-q 



: re ASM 



Peu Aia 11a:;? Pea G-f Low Phe Val Asn V.i 1 Ala Per Thr Ger Asn 

M 1 1 ^'5 

I'rc) Phe Leu Ser .Gr:^ Lou Leu Asn /Grq Asp' Thr Tie Thr Arq lie 

-G pap p 1 J 

Ser- Tyr Lys Asn A.aa Ala Tyr Plie Leu G An Asp Leu Ser Peu Gl a 



G2u Leu Phe Pro Glu Ser Phe Gly Phe Ale Thr Tyr Gin Gly 



P 4 0 



Leu Ser Thr Pro Pr^a Cys Ser i31u Thr Val Thr Trp ILe Leu I. 



Asp Arg ALa Leu ;\sn He Thr Ser Leu i.^ln Met His Ser Leu Arq 



Leu Leu Ser Gin A:.^n Pro Pro Ser Gin l ie Phe Gin Ser Leu ;G:'r 
G''- G^--0 ;.8P 

Gly Asn Ser Arq Pro Leu Gin Pro Leu Ala His Arg Ala Leu Arg 



oPIy Asn Arg Asp PrC' Arg His Pro Glu Arg Arg Gys Arg Gly Pre 



3 1 r. 



Asn Tyr Arg Leu H:; s Val Asp Gly Val Pre- His Gly Arg 



■il5 



335 



G^10> 35 9 
-.211> 2 4 



. 1 ■ ■ Ar't i ]" .u' i a 1 oec]u^?nce 

. 2. ■ .'YTxt lit ; t. i c o 1. i. qcMiucl ec L i 'Jt-^ pre bv; 
■b ' ': ":}[■' 

. M ■ ■ 7-] 
' [.' ■ I'Uh 

' I ' /\rt \ f ] c i a 1 Sequ^'^ri'ae 

< • Fyat hc^t ic o[ i qorii.u; 1 eot. id-- rac;t/e 
aaq--:i('t -at qg a ci q.-i t C t q a atqq 2 4 
■qqi I.- ^^■J 

,1 ■■ ■ Artificial S e qu o n o 

. .■: 2 0 .^^ 

. ; /: a .'^ Y n 1". h c? tic o 1 1 o n u c^ 1 o o t i c i e p r o b e 
: ] 0 0 o ]. 

qc:ctctttqt caacqttgcc aqracatcta acacattcct cagtcqcctc 50 

:2. 1 3^' P.omo sapiens 
:A02> 262 

qqcgcctqqt tctgcgcgta ctggctgtac ggagcaggag ^aagaggtcg bo 

ccgccagcct ccgccgccga gcctcgttcg tgtccccgc:: cctcgctcct 

gcagctaccg crcagaaacg c tggggc^(g'::c ::aacctggca gactaacgaa I'ji 

gcagctC'rct tcccacccca actg'::aggtc taattttgga '::gctttgcct 2''"' 

gccattt<att ccaggttgag ggag^jcgcag aggcg^jaggc tcgc'^tattc 2qi; 

ctgcagtc-ag cacccacgtc gcccccg^^ac gctcggtgct caggcccttc 300 

gcgagcgggg ctctccgtct gcggtccctt gtgaaggctc tgggcggctg 35C 

c.^igaggccgg ccgtccggtt tggctcacct ctcccaggaa acttcacact 402 

qqagagccaa aaggagtgga agagcctgtc ttggagattt tcctggggaa 4 21 

a t c>.;tqaqgt: cat teat tat gaagtgtacc gcgcgggagt ggctcagagt 5 0C 



aaccacagtg ctgttcatgg ctaggqcaat tccagccatg qtggttccca 
atqccacttt attgq^gaaa ct;:tragaaa aatacatgga tgaggatggt 
qaqtqqtgga tagccaaaca acqaigagaaa aqggccatca cagacaatga 
catqcaqaqt attttgqacc ttcataataa at f: ,;^cqaaqt caqgtgta^c 
^■■iacaqcctc taaLatggag ta^ia^qacat ggqarqtaqa qctqqaaaqa 
tctqcaqaat cctgggctga aa(jr::gcttg tgqqaacatg gacct gcaag 8-:: 
c^tqcttcca tcaattggac aga,;3tttggg agcacactgg ggaaaatata 
qqcccccgac qtttcatgta caatcgtgqt atgatqaaqt gaaaqacttt 
a(]ctacccat atqaacatqa ^itqcaaccca tattcjtccat tcagqtqttc 9-' 
Lcjqccctgta tgtacacatt atacacaggt cgtqtgggca actaqtaaca l'""^0 
<]aatcggtt;g tgccattaat ttcitcjtcata acatgaacat ctggqqgcag l^-^-) 
at:atgqcc::a aagctgtcta cel. ::jqt gt qc aattactccc caaaqqgaaa 11-a 
ct:qgtqggqc catgcc:cctt acaaacatqg qcgqc:cctqt Lctqcttgc^ ll.'-.^t 
cacctaqttt tggagggggc tgtiigagaaa atctgtgcta caaaqaaggg lj:Mi 
tc;agacagqt attatccccc tog:tgaagag gaaacaaatg aaatagaacg l/:^.''- 
ac:agcagtca caagtccatq aca':.:cc^tqt ccggacaaga tcagatgata 1 "-.iq> 
gtagcagaaa tgaagtcata agcgcacagc aaatgtccca aattgtttct 1 -:.0 
tgtgaagtaa gattaagaga tcagtgcaaa ggaacaacct gcaataggta 
cgaatgtcct gctggctgtt tggatagtaa agctaaagtt attggcagtg 14':.0 
tacattatga aatgcaatcc agcatctgta gagctgcaat tcattatggt 150'") 
ataatagaca atgatggtgg ctgggtagat atcactagac aaggaagaaa Ib'-O 
gcattatttc atcaagtcca ataqaaatgg tattcaaaca attggcaaat 16n0 
atcagtctgc taattccttc acaqtctcta aagtaacagt tcaggctgtg l(;=-0 
acttgtgaaa caactgtgga acagctctgt ccatttcata agcctgcttc I'/nri 
acattgccca agagtatact gtc^-tcgtaa ctgtatgcaa gcaaatccac 175n 
attatgctcg tgtaattgga actcgagttt attctgatct gtccagtatc iHOn 
tgcagagcag cagtacatgc tggagtggtt cgaaatcacg gtggttatgt l:-'.-!') 
tgatqtaatg cctgtggaca aaagaaagac ctacattgct tcttttcaga I'qOn 
atggaatctt ctcagaaagt ttacagaatc ctccaggagg aaaggcattc 19b^j 



auagtgtttg ctgtt;;|tgtg aaactgaata cttggaagag gaccataaag 2000 

actat tccaa atgcaatatt t ctgaatt t: t_ gt ataaaact cjtaacattac 2 0 50 

Lgtacagagt acat c^acta t tt t cagcci.' daaaaggtgc caaatgcata 21 00 

taaatcttga taaacaaagt ctataaaata aaacatggga cattagatt. t: 2150 

ggcjaaaagta atgaaaatat aatggtttta gaaatcctgt gttaaatatt 2:^00 

gct.atatttt cttagcagtt atttctacag ttaattacat agtcatgatt 2250 

gttcta-gtt t^at^aatta tatggtge:tt ta^tatatgcc actaataaaa 2300 

t gaat a^aaa c 3t tgaatgt gaat ggcccL cagaaaat ca t ctagtgcat 2 ^'i-') 

::taaaaataa tagactctaa aactgaaaga aaccttatca cattttcccc 2-10 3 

.igatcaatgc tatgcaatta ccaactccaa at aat c Lccj.i dOdaLtOtcc 2-15) 

iC*. tiaacaac tgt:aa;jgttt ttttctgtta attLaggcat atagaatatt 250-) 

iaatt(r:gat attgcacttc ttatttta^a taaaataatc ctittaatatc 255 ) 

::aaatgaatc tgtta^aatg tttgattcct tgggaat;jgc cttaaaaata IhO') 

aatgtaataa agtca-:|agtg gtggtatgaa aacattcata gtgatcatgt 2650 

agt:33;it:gta gggttaagca tggacagcca gagctttcta tgtactgtta .O.Mla 

■laaatgriggt cacatatttt cttttgtatc ctggcaaata ctcctgcagg 2"5a 

:caggaagta taatagcaaa aagttgaaca aaga^gaact aatgtattac 200ii 

.ittaccattg ccactgattt tttttaaatg gtaaatgacc ttgtatataa 2'85(J 

atat:rgccat atcatgjtac ctataatggt gatatatttg tttctatgaa 2900 

aaangtattg tgcttt jata ctaaaaatct gtaaaatgtt agttttggta 295("i 

attttttttc tgctggtgga tttacatatt aaattttttc tqctggtgga 2000 

t a,:r.icat taa aattaatcat gtttcaaaaa aaaaaaaa 3038 

5": 10 ' 3*:^ 3 
:2ll • 500 
-12> PF:T 

■."-13:- Uomo sapiens 
400;- 363 

[let Lys Cys Thr Ala Arg Glu Trp Leu Arg Val Thr Thr Val Leu 
1 5 10 15 

Phe Met Ala Arg Ala lie Pro Ala Met Val Val Pro Asn Ala Thr 
20 25 30 



'u Glu Lys Leu Leu Glu Lys Tyr Met Asp GJ 



4 0 



p GJu Asp Gly Gil 



4 S 



'I'^l^ He Ala Lys (Mn Arq :Lly Lvs Arq Al 



q :Liy Lys Arq Ala lie Thr Asp As: 



Gin Scr I e Leu A^ 

65 



p Leu His /\sn Lys Leu Arq Ser GL:i 
'/;) " 7" 



il 'Tyr Pro Thr Al 



Asn Met Glu Tyr Met Thr Trp Asp 



.t I 



u G.lu Arg 



Ala Glu 



rr Trp Ala Glu Ser C^ys Leu T. 



Mii His Gly P 



ro /■.la Ser Leu Leu Pro S-yr Tl 



1 1 0 



11': 



e Gly (jln Asn L--u 
ILU 



Ala His Trp Giy Arg Tyr 7\rg Pro Fro Thr Phe 



His VaT :A1) 



n i'rp Tyr Asp Gin 



Vai Lys hsp Phe S^u: Tyr Pro Tyr Glu Hi. 



CM a Gvs Asn Pri 



'\ Gys Pro Phe Arc 



Ser Gly Pro Veil 



Thr His Tyr Thr Hn Val Val Trp Ala Thr Ser 



Asn Arg lie 



Cys Ala lie Asn Pea Cys His Asn Met A-n He 



Trp Gly Gin I ' 
1- 



Trp Pro Lys Ala 'Gal Tyr Leu Val C\ 



•30 



Asn Tyr Ser Fto Ly; 



GIO 



Asn Trp Trp Gly Hrs Ala Pro Tyr Lys flls Gly Arg Fro Cy 



■1 S 



s ; -;er 



JGO 



Ala Cys Pro Pro Ser Phe Gly Gly Giy Gys Arg Glu Asn Leu 



:.3 0 



.MO 



Tyr Lys Glu Gly Ser Asp Arq Tyr Tyr Pro Pro Arg Glu Glu Gli 



■45 



G50 



Lb 5 



Thr Asn Glu He '..iiu Arg Gin Gin Ser 



^In Val His Asp Thr His 
--65 G70 



Val Arg Thr Arg Ser Asp Asp Ser Ser Arg Asn Glu Val 11^ 



S e r 
28 5 



Ala Gin Gin Met Ser Gin He Val Ser Gys Glu 



Val Arg Leu Arg 

SCO 



Asp Gin Cys Lys (My Thr Thr Cys Asn Arg Tyr Glu Cys Pro Ala 



/.U5 



310 



315 



Gly ':ys Leu Asp Ser Lys Ala Lys Val lie Gly Ser Val His Tyr 
:'::0 ^ 330 



Glu Met Gin Ser ^'--r lie Cys Arg Ala Ala lie His Tyr Gly Hi 
-'.-.'^ 34 0 34 3 

r 1 7\^. Ar-,-, <''],7 n'\ T>-r^ \/ :^ 1 A Q TY^r' A T Q Gin iG 1 \7 Arr; 

II'... .■ -1 ' / . j:i i 1 ri.C3 ^' > _ i i .i. _y i i- v ^4 j.. ^ i ^ - j .l ^ .. ^ ^ . ^ ^ ^ h ------- ^. ^ j - . „ . i 

::,() 333 3 6^ 

lys His Tyr Phe 11.^;? Lvs Ser Asn Arq A^u'i Gly lie Gin Thr IlC' 
;-.^!) ' 3'M) 37^ 

(.-ly !.y^- Tvr Gin Ser A3a Asn Ser Phe Th::: Val Ser Lys Val Thr 
;G-.0 3-: I 3 90 

\3l V:r\ hla Val Tnr Gys Glu Thr Thr 1 CJlu Gin Leu Cys Pro 
:Gi5 4 0') 403 

1 he H:s. Lvs Pro Ala Ser His Gys Pro Ar i ^Val Tyr Cys Pro Arc^ 
4 10 4 1 3 4 Si) 

Asn Gys Met Gin Al,:i Asn Pro His Tyr Aln Arg Val lie Gly Thr 
4 23 4 30 4 33 

-rg 3-;:l Tyr Ser Asp Leu Ser Ser lie Cys Arg Ala Ala Vai His 
44 0 4 43 4 3':' 

Ala GJy Val Val Arg Asn Hrs 'lly Gly Tyr Val Asp Val Met Prj 
4 03 4 00 4 6': 

\'al Asp Lys Arg Lys Thr Tyr He Ala Ser Phe Gin Asn Gly lie 
47 0 4 7^j 4 80 

I he Ser Glu Ser Leu Gin Asn Pro Pro Gly Gly Lys Ala Phe Arg 
4 05 4 90 4 93 

Val Phe Ala Val Val 
30 0 

: 10:- 304 
.GllL 34 
3130 LlIA 

313:- Artificial Sequence 
:320G 

:3 23s L'ynthetic oligonucleotide probe 
:4 00 - ;04 

■;.-ja':'avPHatt tgggagcaca ctgg 24 

:310 ■ '05 

;311 30 

3 12 ■ i):]A 

i.Ai' Artificial Sequence 
;S2':) 

:S33. Synthetic oligonucleotide probe 



c:Mag<.gtat actgtcctcg 20 

1 ; ■ :'^) 
:.n / ■ i.:]A 

■ ■ 7^::*: i f 1 cial Sequence 

Synthetic ol Igcnudeot ide prcbe 
1 ; ;Cc:gatt ttctctacag ccccc 25 

:2i' - ■ ;-r/ 
I :iA 

A.rtificia] Sequence 

^ ' ■Tit hi e t i c o .1 i. g a n u ic 1 e o t i ci e p rob e 

: ;:;..) Su'^ 
^ : ' -ac* cca gcatgtactg ctgc 24 

■ Su8 
:21 : • 5u 
s:i: ■ T'lIA 

S : 1 '■■ ' Artificial Sequence 

S'.'J - • Synthetic oligonucleotide probe 
: ■ She 



CC.'d 


t.tcaggt 


gtt ctggc'::c 


tgtat gtaca 


cat t atacac 


aggtcgtgtg 


50 


2 1 i:i 

211 

. ! i 


SG9 
■> 1G8 5 
DWA 
.Homo 


sapiens 










4 no 

■J CO 


> 2 69 
:i a -2 a c a a 


gcgcagagcg 


cagcgcacgg 


c cac a ga cag 


c ::ctgggcat 


50 


c t'l 


-cgacgg 


cgcagccgga 


gccag cagag 


ccggaaggcg 


cgccccgggc 


100 


:iga 


.-J a a age 2 


gagcagag'::t 


gggtggcgtc 


tccgggccgc 


cgct ccgacg 


150 


ggc 


■;ag eg cc 


ctccccatgt 


ccctgctccc 


acgccgcgcc 


cctccggtca 


200 


gc;: 


gaggct 


cctggcggcc 


gcgctgctcc 


tgctgctgct 


ggcgctgtac 


250 


a c c 


:^cgcgtg 


tggacgggt c 


ca aat i^c^aaig 


tgctcccgga 


agggacccaa 


300 


gat 


:cgctac 


agcgacgt ga 


agaagctgga 


aatgaagcca 


aagtac cage 


35 0 



(jcqaqga gaagatqgtt at cat caeca ccaaqagcgt gtccaggtac 4 00 

'.•■fi'jgt cagg agcact eject qcaccccaag ctgcagagca ccaagcqctt -I'-i"' 

■■ t caaqtqq tacaacqcct qciaacqaqaa qcqcaqqquC tacqaagaat 5('" 

-iqcit gaaaa acctcagaag qqaaaactcc aaaccaqttq qgagacttgt 5''" 

C'-aaaqgact ttgcaqatta aaaaaaacsaa aaaaaaaaaa aaaaaaaaaa OH'i 

i..:a/3aaaaaa aaagcctttc tttci. cacag gcataagaca caaattatat 6'.*-' 

...it t.,.5t. t atqa agca'::ttttr accaacggtc agtttttaca tttta^agct 7ii-i 

ccqtcjcgaaa ggc^tccaga tgggagaccc atccctcttg t get '::caga(: V^c 

tteateaeag gctgcttttt atcaaaaagg ggaaaaetea egeeetteet 8ci 

1. 1 1 1 <iaaaaa tgctttttt<g tat ttgtcca tacgtca^ta taeatetgag 8a-' 

ct. t t t.. aage geceggqaq'j aa i.::aa t gage 1 1 gcjt (;jgaca eattt(:at*:g 9'"''' 

caqt.qttqct cea 1 1 -^et a^^^ ettqgqaag:: ^teegettag aggtce*:ggc 9'^' 

qcctcqqeae 3g::tgjeacg <jgctcteetq ^gettatggc -.:ggtc.:ieage 1 ■ ^ 

etea'.V^gtga etce3::agtg g^eeetgtag ^cgggcaage aggageaggr l'"'':'!; 

izt ctetgeat etgt tetctg a ^gaactca a gtttggt tge eagaaaaatg 1 1 or 

t q c t r c a 1 1 e ^ e - e - 1 g g 1 1 a a 1 1 1 1 1 a e 3 e a e e e t a g g a a a c a 1 1 1 c e a 1 1 1 1; 

aqat ■jct.f^tg atg^^gagae aaatgatcet taaagaaggt gtggg^Ttett l/'Oi; 

tcceaaectg aggatttetg aaaggttcae aggtteaata tttaatgett 

eagaageatg tgaggttccc aaeactgrca geaaaaaect taggagaaaa 130i; 

ettaaaaata tatgaataca tgegeaata:: acagctacag acacaeattc 

tgttgaeaag ggaaaacctt caaag^atgt ttctttccct eaccacaaea 14 0( 

gaa'::atgcag taetaaagca atatatttgt gattccceat gtaattettc 14 

aat':rt taaa :: agtge agree tetttcgaaa getaagatga eeatgegeee 10'j( 

ttt'::etetgt aeatataeee ttaagaaege ceeeteeaca eactgeeeee l^i50 

eagtatatge egeattgtae tg::tqcgt:ta tatgctatgt acatgteaga 1600 

aae'::attagr attgeatgea ggttteatat tctttctaag atggaaagta 1650 

ata.-iaatata tttgaaatgt aaaaaaaaaa aaaaa 1685 

210 > 370 
21 I > 111 
212.> PRT 



Homo sapiens 



]0o> 2 10 

Met Ser Leu Leu Pre Arg Arg Ala Pro Pro Val Ser Met Arg Leu 

1 ^. 10 15 

i.eu Al:. Ala Ala Leu Leu Lt u Leu Leu Leu Ala Leu Tyr Thr Ala 

20 25 30 

Ar a Val Asp Gly Ser Lys Cys Lys Cys Ser Arg Lys Gly Pro Lys 

35 4 0 4 5 

'.It Ai :) Tvr Ser Asp Val Lys Lys Leu Glu Met Lys Pro Lys Tyr 

5 5 60 

!^!r. His C\'5 Glu Glu Lys Met Val lie lie Thr Thr Lys Ser Val 

65 3 0 7 5 

Sc 2 Ai q Tyr Arg Gl y '51n Glu His Cys Leu His Pro Lys Leu Gin 

&i) 8 5 00 

;:U 1 Thr L'/s Arg Phe He Lys Trp Tyr Asn Ala Trp Asn Glu Lys 

9-. * 100 105 

A] i] Aiq Val Tyr Glu Glu 
1 1 1") 

21m:> -yJl 
^11 A 22 
212:- LIJA 

21 Artificial Se -juence 



.■;2 3:-- Syntheti'.: oli'jonucleot ide probe 

4i.:0A 3:71 



:-:a'Vjg':cctc cccatgtccc tg 

2lH- 27 2 
211 - 2 4 
21/ - r>IlA 

213' Artificial Sequence 



2.L'-. ■ Synthetic oligonucleotide probe 
4 00-- 3 72 

::.-':ca iictgg tttggagttt tccc 24 

:21i- - 373 

211 ■ 4 5 

:2 1^ - DllA 

2 1"'' Artificial Sequence 



'23.- Synthetic ol igonucle Dt ide probe 



:^100> 37 3 

c ^ g a t c a g c a t g a g q c t c 

■2 1 J > 37 1 

■ 2 1 1 > 3113 

:3L2> ON A 

2 1 3 > 1 i orn o s a d i e n 3 



ctggcggccg ctgctcctgc tgctg 4 5 



:400 > 374 
q .:c--oag;;iga 

: •: aaact c 

acC'::t ::a t. r g 

t 3g.:ig ::a;]t.a 
.:: jg' I Cjq2 
*:^::::cag*:.t- 
^ J t :ia ::a:: 
a - :; t a t.g t tc 
g:: :-::a :;ggaa 



-tgctatggc 
caatgt c-::tc 
a ::ag ::caag :: 
g i^taaga h 
-t-a^gggt- 
o-J :: ^ jga j ^: :: 
g-tgctgtgt 
gcLgoccatc 
a aga tcaaa a 
gat gjagcca 



gtaatgac z ggt jaagac 
ccogt ^atgg totacatoc a 
c a t ga: tgac ggcagcat 1 1: 
ccatt aacta ccgtctggg s 
g c a g c a a a a g go a a o t a t g g 
gattgaggag aatgtgggag 
tctttggctc gggggctggg 
cact aotcag aaggtctct t 
cctgtccagc tgggcagtga 
tggcagacaa ggt cggi::tgc 
tgcctgcgga acaagaacta 
ggccacct ac cacatagcct 
cagacgaccc ccagatC'::tg 
atcatgctgg gcgtcaacca 



tt-cttt ^tt 
ct gtggt t a a 
acagt a t ::c a 
ca -cgL ta 
cc '^t J z zz 

qCZZ-2C^-^Z^ 

tggttt 3— g 
t q aa':ja ztq-z 
ac a ^aa ag a a 
ga agat a 1 1 z 
tgggggatct 
tggcaagct s 
atact ag ggt 
gctcctggat 
cctttggcgg 
gcctcctgtg 
ccagaaggc- 
act acc ago :: 
a acatgct gg 
caaggagctc 
tcgggcaggr 
atggag-aag 
aggggaaggc 



gt tc accccg 
ct get rttgc 
gtt gt -aaca 
c: a a t g "i g a t c 
za z zz zcz:OiC 
tgg.j tgg.au 
:ct ggatgag 
zc aat c t gga 
::t tt a ::tt aa 
aaa ag ^agat 
a tga t ^aga a 
lacatggagg 
zg g a aacgtc 
tt ttaagtac 
:agatt caag 
ggaccccaag 
tcagcctgtt 
ate at t caga 
ggccaagtac 
acaccacgga 
atccagcaga 
gatcgacggc 
gcgagttcct 
ct gaagt teg 



gtct gcgtca 3r 
catcaagt tc 1 (J 
caaattatgg lb 
ttgggtccag 3C: 
tggagagagg 33 
t. J jga aa L ac 3C 
a g a t c c ^ t a c }■ .; 
ta:tttgatg 
a c a t c t a :: g t 4 .■: 
gatataaega 3 3 
cagtaagaag 3 3 
gcaccggcaa 63 
at -g tga tea 63 
cggtgaeeag 7 3 
cactgeggtg 7 3 
agagtgaeea 8 3 
gaeeetgtee 8 3 
geggeacege 93 
acteggatat 93 
catggtagaa K 
eeateaeeec K 
gaegtcatcc 11 
caactacgac 11 
tggaeggeat 12 



cgl:q(]ataac qaggacggtg tgacgcccaa 
' a.a.iact t eg t ggacaacctt tacggctacc 
■ '.j q ■ ] a g a a I a t c a a q 1 1 at g t a c a c a g a c 
^..) V ^ .1 q a i: : g c g (j l: g g a a a a <: : c c: t g g t q g c.^ t t: 
t . a g a ^ ' c c c (J a c g t_ g g v: c q c c g a c a t g a a g 
t. a a t I (.: t. a t a c 1 1 c t a t c a t a a c t g a < .: a a 
gqccigattcg gccaatggtg atgaggt:;^cc 
t gata.-:qgt cc aaccgagctc ttcagttgla 
a t g c t c a g a g c c: g L q g t c: a t g a c a t a a t q g 
tgatata:iaat aaaacag^Lc at::aggataa 
'ajaaa'ag(.:t t tga:igaagtg qa::tggi::aa 
atat. atatga atattggatt gaaacaraqa 
a a a g a a a g t g g a L L t a t c;] g t t g g a a a : - g t. 
aagagatatt caagLatgtt taaaaaa::c3 
atga::atcat ttaactatgg caaccggaga 
aaaaacaaaa aga::cagaaa t^aataatgv: 
a:jgaacatca aaa3a::aggg catgaggac:a 
a a a c ga g a 1 1 a 1 1 cc a c c ga a 1 1 a a g t g t 
g-tcctcttc ct-aacatct tagcttttgc 
acaagaggcg cca tgagact cac aggcgcc 
a c a a a t g a t a t c g : t c a c a t c c a q a a :.: g a a 
gaagaagctg gaacacgatc acgagtgtga 
::actgaggct cacctgcccg c^aqacKaca 
c^agatgaca t::ccacttat gacgccaaac 
cacactgacg gggatgcagc ctttgcacac 
gacaaaacag tacaaattta ccccacggac 
ctt *:gcccta tttcccttcc tatccctctg 
agaagaggga aggaaagaga gaaggaaaga 
agaccaggaa tgtttttgtc ccactgactt 



cgactttgac ttctccgtgt 1?"0 

c t g a a g g ci a a g a c a 1 1 1 g 1 ^ i (3 

taaggccgata aggaaaacac I'V'') 

ctttactgac caeca gtggg ll'ij 

cgcagtacgg ctcccccac:: }]'■■) 

agcjaaatga agcccag^tg 1 '):■■') 

ctatgtctta ggcatccc::^ 1=)'.'J 

actt. ttccaa g3acga::gt:: l*v'ig 

acgaacttag c::<3aaactgg I'S'-J 

caa :jt t: ca t cacacaaaa^ 1 

ag t a Laa t ::c caaagazcag I'^j) 

gtgagagat :: a::tac::g jgc I'l-i) 

ta.x:::cat t ^ g cacaactlga 1 H a j 

caaaggttc: tccaccagac 1 "^i")'.') 

tctcccgcca agatatggcc I'tO''? 

caacaatccc aaacact'-^ta .'li.tqq 

::aactgtcct cattgaaacc ,.:ag ') 

accattgccg tcgggg^gtc c](.)ii 

ggcgctgtac tacaaaaagg ^IbO 

ccagtcccca gagaaacacc .''I'O'") 

gagatcatgt ctctgcagat .J J !;■;") 

g t c g c t g c a g g c a c a c g a c a Tin 
ccctcacgct gcgccggtcg 

accat caeca tga ttccaa a J. A 00 

ttttaacacc ttcagtggag JMfiri 

attccaccac tagagtatag J 500 

ccctacccgc rcagcaacat /:5 5{'i 

gagagagaaa gaaagtctcc .]0C'O 

aagacaaaaa tgcaaaaagg 2650 



n cat C'-...: at:^:ccqqcaLj acccttatcq tLqqtglttt c^^agtaLtac 2700 

i.i nt caa'^r t '.q- qaccr-t q tqaaatqtga qaaqtacaca tttctqt;laa 27-30 

j.r iict : ^ t .:a gat a t .1 v. i - 1_ a t a.: a t q t. L t I q ^ L a q 

ai^itca^a^a t^tcaacjqcc ^^cqqrjtqttt acaaciitcat qqaaq^^iqct. 2^50 

a a ^ a-i a t: t i.-' t q d a a c t c a f ^a c a a y q a c a c 1 1, u a t a 1 1 L t. f. t:. a a t; t a ^ ^ a a t 2 9 0 

■q:iaql t. laaa catttctq:tc t:gtqc^cacac aatqq^tqgc I ct: cat: t.. aaq 2 9^)0 

tqriaqaaaqa qt_ caa ta:jaga 1 1 1 ta/jv^ccaq aacat:^qa(]C t.gt aa ta^aaq 30 Xi 

vi-j iqaaq:jaa a^-qt a :ia<"iat. t_ t_ h t: t <i 1 1 a a a a ^ ^-i a :aa q .1 c Lqtqca.^aqa ^0j9 

i-^it at:qta'..aj qttat qca a aq.i^iq t q 10. r. t qcc ^1 a'.a::t q.^iact a t a 1 1 "U '.^[^ 
t a ivK-i':^ac:t t: Lot 31 ] 3 

./lo ■ 773 

11-' £16 
212 ■ VRT 

21 V ■ [:C)mo sap i en.i; 
:4 00> 27 5 

Mel Leu Asn Ser 2a;ai Val Leu Leu Trp Lea Thr Ala Leu Ala I I-- 

1 0 10 17 

Lys Fhe Thr Leu lie Asp Ser Gin Ala Gin Tyr Pro Val Val Asn 

2'i 2 5 3C> 

l^hr Aen Tyr Gly Lya lie Arq Gly Lr^u Arq Thr Pro Leu Pro Aar. 

2 0 4 0 4- 

Glu lie Leu Gly Pr<a Val Glu Gin Tyr Leu Gly Val Pro Tyr Ala 



Ser Pio Pro Thr i^ly Glu Arg Arg Phe Gin Pro Pre* Glu Pro Pr^j 

07. 7 0 7^ 

Ser Ser Trp Thr Gly lie Arg Asn Thr Thr Gin Phe Ala Ala Val 

h 0 3 5 "^ 0 

Gys Pro Gin His Lf:-u Asp Glu Arg Ser Lea Leu His Asp Met Lti'i.. 

90 100 li^iO 

Pro lie Trp Phe Thr Ala Asn Leu Asp Thr Leu Met Thr Tyr Val 

110 1 1 5 1 2 0 

Gin Asp Gin Asn Glu Asp Cys Leu Tyr Leu Asn lie Tyr Val Pre- 

120 130 13: 

l^hr Glu Asp Gly Ala Asn Thr Lys Lys Asn Ala Asp Asp lie Thr 

140 145 ^ 150 



Ser Asn Asp Arg -^ly Glu Asp Glu Asp He His Asp Gin Asn Ser 
Lys Lys Pro Val Met. Val Tyr He His G.Ly Giy Ser Tvr Met G..u 
Gly Thr Gly Asn Me^ He Asp Gly Ser lie Leu Ala Ser Tyr Aly 

l'^-- 19 0 i:.., 

Asn Val lie Val H-' Thr He Asn Tyr Arq Leu Gly He Leu Gi.y 

;h 

Fhe Leu Ser Thr ;:y Asp Gin Ala Ala Lvs Gly Asn Tyr Gly L.uj 

Leu Asp Gin He ;in Ala Leu Arg Trp I.:e Glu Glu Asn Val ! y 

2. .5 .;4 0 

Ala Phe Gly Gly Asp Pro Lys Arg Val Tl.r Ho Phe Glv Ser -Gv 
• 2!:0 ^ [ 5 

Ala Giy Ala Ser 'ys. Val Ser Leu Leu T[,r Leu Ser His Tyr Ser 

Glu Gly Lea Fhe 'G.ri Lys A La He He Gin Ser Gly Thr Ala i.en 
■ 230 ^ -H) 



Ser Ser 



:rp Ala \"al Asn T'/r Gin Pro Ala Lys Tyr Thr Arg "• 



Leu Ala Asp Lys \'al Gly Cys Asn Me-: Leu Asp Thr Thr Asp M--^ 
^■05 3n H5 

Val Glu Cys Leu Arg Asn Lys Asn Tyr Lys Giu Leu He Gin Gin 
32 0 32 5 LBO 

Thr He Thr Pro ALa Thr Tyr His He Ala Phe Giy Pro Val He 
^'■3 5 24 0 ::.]5 

Asp Gly Asp Val He Pro Asp Asp Pro Gin He Leu Met Glu Gin 
250 35 5 3')0 

Gly Glu Phe Leu Asn Tyr Asp He Met Leu Gly Val Asn Gin Gly 

3 O 5 3 7 1 ) 7 r, 

Glu Gly Leu Lys Fhe Val Asp Gly He Val Asp Asn Glu Asp Gly 
^'■^0 285 3'-)0 

Val Thr Pro Asn Asp Phe Asp Phe Ser Val Ser Asn Phe Val Aso 
3 '^5 4 00 4 0 5 

Asn Leu Tyr Gly Tyr Pro Glu Gly Lys Asp Thr Leu Arg Glu Thr 

4 1'"' 415 " 420 

He Lys Phe Met Tyr Thr Asp Trp Ala Aso Lys Glu Asn Pro Glu 
425 4 20 4 25 



^'^i'a Arq Lys Thr I.cu Val Ala Leu Phe Thr Asp His Gin Trp 
■MO 44 5 4 50 



Ala Pro Ala Val Ala Ala Asp L,eu His Ala Gin Tyr Gly G 
4 55 4 50 



Thr- Tyr Phe Tyr Ala Phe Tyr [lis Wis Cys Gin Ser Glu M- t 

^ '0 4/5 .1-0 

Lys Pro Ser Trp Ala Asp Ser Ala His rvy Asp Gin Val Pro V/r 

4-P5 4 )0 ,p\5 

Val Phe Gly lie Pt'o Met. lie Gly Pro Tnr Glu Leu Phe Ger G';s 

5"0 50!;, [."10 

Asn Phe Ser Lys A -n Asp Val Met Le\i S-r Ala Val Val Met ILr 

515 55 0 ^ ^ 5 



Tyr Trp Thr Asn Phe Ala Lys Thr Gly As^:) Pro Asn Gin Pro V^il 
5.G) S <5 'A a 



Pro Gin Asp 'ITir L\ s Phe lie His Thr hys Pro Asn Arg 1-^he G.u 



Glu Val Ala Trp Ser hys Tyr Asn Pro Lys Asp Gin Leu Tyr I 



SCO 



yr loLi 
0 



\\:.s lie Gly Leu Lys Pro Arg Val Arcj Asij His Tyr Arg Ala Thr 

5T5 5 TP 

Pys Val Ala Phe Tip Leu Glu Leu Val Pre- His Leu His Asn l^-u 

5^-0 5-^5 eO:j 

Asn Glu lie Phe Gin Tyr Val Ser Thr Thr Thr Lys Val Pro Pr.:. 

'50 ^GO 615 

Pro Asp Met Thr Ser Phe Pro Tyr Gly Thr Arg Arg Ser Pro Al -^^ 

'^^0 55 5 6 30 

Lys He Trp Pro Thr Thr Lys Arg Pre A.l a He Thr Pro Ala Asn 

65 5 64 0 6-15 

Asn Pro Lys His Ser Lys Asp Pro His Lys Thr Gly Pro Glu Asp 

'^50 65 5 60 0 

Thr Thr Val Leu lie Glu Thr Lys Arg Asp Tyr Ser Thr Glu Leu 

*;^65 670 67 5 

Ser Val Thr He Ala Val Gly Ala Ser Leu Leu Phe Leu Asn He 

lBO 68 5 600 



Leu Ala Phe Ala Aid Leu Tyr Tyr Lys Lys Asp Lys Arg Arg His 
6 95 7 00 7:-) 5 



Glu Thr His Arg Arg Pre Ser Pro Gin Arg Asn Thr Thr Asn Aso 
710 715 750 



11^^ Ala His lie Gin Asn 31u Glu He Met. Ser Leu Gin Mot Lys 

725 730 735 

Gin G-u Glu His As^) His 31 u Gys Glu Ser Leu Gin Ala His Asp 

710 74 5 7 50 

T:ii Leu Arcj Leu I'hr Gys Pro Pro Asp) Tyr Thr Leu Thr Leu Ary 

755 7 60 7 65 

\rq Gre- Asp Asf) lie Pro Leu M*-t Thr Pro Asn Thr lie Tlir 

7 70 77 5 7 80 

■^'G lie Pre Asn Thr Leu Ihr Gly Met Gin Pro Leu His Tlir Ph(^ 

785 7 90 7 95 

■^s^l ITir Vhc S-^r GLy Gly 3 In Asn Gr?r Thr Asn Leu Pro His CAy 

8 0 0 8 0 5 6 1 P 

■lis S (.} r~ 1^ h r Thr A r g V a 1 

815 

. 7 1 0 ■ ' '76 

.711- ; 5 

.GO ' SUA 

GO ■ Gutifi'sial Se-^uence 



■ y n t h e t i s o 1 i ^ C) n u :: 1 e C' t i ci t;r p r o b e 



;i:)':i> ;76 

I':]':v'iaLict ac qgaaacgtca ccgtg 2t 

Gj> -77 

1 1 > 7 5 

L,A:> AN A 

LG> /-.rtificial Sequence 



Synthetic oligonu'irlec't ide probe 
: '/ 7 

c^-cgag ccaaaagatg gtcac 25 
7 8 
[TJA 

Artificial Sequence 



.G:'> Synthetic oligc'nucleoeide probe 



IOC:- 7-8 

qtaceeqtga ccaqgcagca aaaggcaact atgggctcct ggatcag 47 



'■'21 3 > [ionio sap.it}ns 
.■400> 379 

qqijaaaqatg qcqqc :\:ict t-jqqacr^-ct. t qqq t cqt qq oaqca Jt.qqc 30 

q . ' q a t q 1 1: t ;j t c - 1 q - 1 c q q q -.i t ' ] q q t c .1 q j /"i t q t t a c t ■ - ■ - ^. t: c.^ t t: c r. t; 1 0 0 

ttqttqgqgt t ;^qq -aqqcj qccacaqr^aa qLcgqqq(-qg qtraaacqtt ]53 

oqciqtacllq ;i a a c-^gqg a q o acl-qctr^tc qaagcco*. ..u: ca jql^}l:y j ^'.0') 

qcacaqq::aq t. t?ct:'actq tqqaatcM^ga t ggg-^i a t. gc '.^a L q gt qa t. q 33 J 

acv^caqtata t: ccgccl tac c^jcag at. at q ca^iaqtaaac .igcjq t (]cct. t 30'i 

qt(jqaaccqq :^ t -^cc :U q 1. 1. tcctqaqaqa ■:tqqqaqttq -/aq j t :]aar^t '^3:) 

tcaaaat::ca t :j ;]ac jaqqa aaqaaqaat;: tquatqqq':]a t q j ■ ■ 1 1. ■] q:;Ni ■]']':> 

a t i.-t qqt aca .: a ^ aq ;ja t t^q qa t i^c;- aq. ^ca ;jqqc'"q.qt ^.^t tqq^iaaaat 3 3") 

qqacaaattt q t ;j ;:jqq --^t- :jq q'lqtatttqt aq<:ic..iqct ac ( -cca j t. q a':.^ q 333 

.-.1 ^aaq;:a qca "i qa j a j :jq t ..i tq; r t ac fi t v: t caq -a-^a t qqiaiaaqaaa "■.■:):' 

q;jctaactqa r^tiit ^jtca tqaa.-qggat jgqcggccta caqa^jct q-jq 

agqatgcaca -^j ::ca 1 1 ;]t ac gcaat.cttca titac^jacacc 1. 1 cr: t q(j t qa 63 :i 

1 1 cq a tacgt ::aaqaqgcat ttgac<gataa tgatggatat tgatgacaag 70'j 

aatgaqtgga [jgqHctqcat tqa^i'^rgcca ggagtr:cgcc t g .:(.:c ::g agg 7 3 

ctactac^tc ggaa.^OLCCt acat.::aatgg g^at::tctca ga:.aarcatg RO'j 

atgtcatttc cTtgaa'jttg tttqaactga caqtggagag aaccccagaa 83:!' 

gaggaaaagc tccatcgaga tgtgttcttg ccctcagtgg ac aatatgaa 93(1 

gctgcctgag Btgacagctc -actgccgcc cctgagtggc ctggcactct 93v 

tcctcatcgt ctttttctcc ctggtgtttt ctgtatttgc caragtcatt l':iOO 

ggtatcatac tctacaacaa atggc^aggaa cagagccgaa agcgcttcta Iq.^' 

ctgagccctc czqctgccac cacttttgtg actgtcacct: atgaggtatg 1 1 L' 

gaaggagcag gcactggcct gagcatgcag cctggagagt gttcttgtct 1 1 ,3 

ctagcagctg gttggggact atattctgtc actggagttr :_gaatgcagg i;;'0 

gaccccgcat tcccatggtt gtgcatgggg acatctaact ctggtctggg 12,3 

aagccaccca ccccagggca atgctgctgt gatgtqcctt tccctgcagt 13C 

■.;ct tccat gt gggagcagag gtgtqaagag aat t tacgt g qttgtgatgc 1 350 



qaaraqaat;!. t ^::at aqr .^ca g^jc t: qcc'jt g t tqt: 1 1 cjact. 1 100 

(^■laa.:■Jq(jr( \:: t t: c t a ( ^ t' t ca gt. t: t t. qa<i t CcU a^i aagaa t. t aa -i aa c t: gf j 1-150 

1. <i>i^-'i"^ai' ^i agat 1 1 ■ ga ( a ' , i t -a : r ■ ^ 1 tg : ^ , ; t_ * t ^ aca t t; t aa'.--; J - aili 

■aa.i'-a-^'t. .a a .aa.. ,i.^'.;t. ga^:] g/i ga *.0.g. t; t. t ■.] a a a a..M g gatjc^aanat IjOO 

; -.'t t .a-ra..g::^ .at. t -u;ct t. a- 1. 1. t cai.g. - aa t. Irnt. t gt.a^; t.. at .Maj t. gt g 1 ^■.00 

I -^j.ia^g g.-jga t ^jgaaar.ici gi/ a 1 L ta^jci t ga >M*a:a,jt|.g g(jg :'.-^Lgc|gg I-jOO 

at a. a.jaaa:-:j '^lratgagtl ta-^act" ■;Ka v t a^: t; t ,lgg^ aac -^t a ggga 1/Oa 

a^l ag:-a:t;r t grgg;ta^g^t. -/i al a t. 1. -a. -"^ taa.^-.t q.:.|gt. ■■g-.t jggt ct.i ]'/50 

1 t gvaa^g. g t a.: t. ggca 1 1 a aia t. aa ^ ^.jt a 1. ^ a.a. ^ \:i g g v : La:t .aiql. (^aa i-iOj 

g 1. 1. Lqgct a.j a'jqt t gg t. gt: aaaaat aaag agaagactgg aaq:^c3tcat- ]-^og 

a a>"i t g' ^a t 'J aa 1 1 a ;j .;t; gt. g'-ai a- a: q- 1 va.- a q^ a" a^ \ aa.i t ■ t; g :i * :a.-Ki a c 1 "^0 

■/r;.a-iaaa;.i^i-^ .-^ 1 1 1 t t ^ ggt. ■ a, a/: -a t a t :aa. ig..i t: gtt:*:atgga^- 1 VvO 

f t vi-t...ig :;a'' :^t g^-a. t jgrl j ■ a: t gt: t ta g t. a g. l.a-g.a. 1. 1. ta. g g.i.j t a O'JOa 

cc rjct t: tag a g t:gctg5^agt gtaaqgaac^c t: 1 1 1. 1. at t. a cacattgggc .'0J50 

ttagat.attaq accagsgasg aaatttggct ttt ttrttct t;aatggacaa . ■ 1 0 J 

gaiacagttg ctgtt^taat gttccajgtc tga-qagcaac aga::c::tcat ^I jj 

a a ct cjt g<.?c Lg :gaag.:ig^ t aactqt::att cjagcaL^caaa gcctgagtgc .0::00 

tggcctaatgt: caaccct tat tccact. gcct tatt tcjacaa ^ggggttacat 0:::5 0 

gctgctcacc ttactgccct gggattaaat cagttacagg ccagagtctc ..0:iOO 

cttggagggc ctggaactct gagtccrcct atgaacctct gtagcctaaa 2350 

rgaaattctt aaaati::accg atggaaccaa aaaaaaaaaa aaaaagggcg .MOij 

gccgcgactc ta':5agt<::gac ctgcagtagg gataacaggg taataagctt 04 5Ci 

g<jccgccarg g 24 61 

2I0> 38 0 
2I1> 34 8 
212> PRT 

213> Homo sapiens 
al00> 38 0 

['let Ala Ala Thr Leu Gly Pro Lei.i Gly Ser Trp Gin Gin Trp Arg 

.1 5 10 ]5 

Arg Cys Leu Ser Ala Arg Asp Gly Ser Arg Met Leu Leu Leu Leu 

20 25 30 



I.-u !.^MJ Gly Scr G 1. y Gin Gly Pro Gin Gin Val (G y Ala :Uy 
3') -if! .G, 



;iri 'Gir Ph.; Glu Tyr Geu Lys Ar-:] ('In 



:'er Geu :-er Lv:- 



'yr Gm CGy V,il Gly Thir Gly Ser :^er Ger Lou Grp A-n G>^u G- 
e)'j 7 0 



Gly A:-'n AGi Mel. Vul Met Thr Gin Tyi lie Arg Geu Thr I' 



Mot Gin Sr:>r Lys Gin Gly Ala Leu Trp Aan Arg G/il Pro Gvs ehc^ 
b 1 0 1 f! 

j-' '''-r'l Aop Trf; :G u Lce.i Gin 'Gi] H i L;:(; Lys lie Ills CA y Lin 
110 1 1 L 1 LO 



Gy Lys Lys Asn Lcmi File Gly Asp 'Ay 
12L 



Gi lie Trp 



Lys Asp Arg Mol Gin Pro Gly I'^ro Val IGie Gly Asn Mot. Asp- Lys 

MO 1 G3 1 'l: 

P\i'' Val Gly Leu GJ y Val Fhe -^al Asp T!ir Tyr Pro Asn Glu ]la 

15s i-K.) g:)3 

Lys Gin Gin Glu Ar ; Val Fhe Pro Tyr li.e Per Ala Met Vai A::;n 

I'G) 1 A) 100 

A .s n G 1 y P e r L e u Per i:^ y r A s f) His G 1 u hi:^ A s p G 1 y A r g F r o T 1 1 :r ■ 

ISO ISO IP. 



Glu Leu Gly Gly ■:y.; Thr Ala lie Val Arg Asn Leu His Tyr P. 



0' ) 



Thr Fhe Leu Val lie Arg Tyr \^al Lys A r :j His Leu Thr lie Met 



Met Asp lie Asp Gly Lys His tllu Trp Arg Asp Gys lie Glu \Pil 
2 30 PsG: ;pio 

Pro Gly Val Arg Leu Pro Arg Gly Tyr Tyr Fhe Gly Thr Ser Pe;r 



lie Thr Gly Asp Leu Ser Asp Asn His Jiirp Val lie Ser Leu Lys 

-^^^0 :':n,y P'/o 

Leu Phe Glu Leu TPrr Val Glu /Arg Thr ]'rc Glu Glu Glu Lys Leu 

:"2/2 P80 PR5 

His Arg Asp Val PIk; Leu Pro Ser Val I\rp Asn Met Lys Leu 7'ro 

1'-^'' pop PCGI 



Glu Met Thr Ala Pre- Leu Pro Pro Leu Ser Gly Leu Ala Leu Phe 
^ 0 P 310 J 1 5 



I.eu lie Val Phe Phe Ser Leu Val VYie Ser Val Phe Ala lie Val 
320 325 330 

11^;- ^ly lie He Leu Tyr Asn Lys Trp Gin Glu Gin Ser Arq Lys 
335 340 ' 343 

Arc Lhr Tyr 
'A;1C -2U 

<:m ■ A- 

•a: 12 • n-'A 

■A'l: ■ Artificial Sequence 
■ - ' 2 ■ " 

■A'2?' 2-/n::Letic oligonucleotide probe 

*q)otcq tggcagcaqt gg 22 

: . 1 : 2 1 

:.A. .:: 22 A 

■LA.'; /ntificial Sequence 
: / 2 ' ' 

2"'2 3 S;/nthetic oligonucleotide probe 

;■]:>') ■ .-Aid 

■"ac'cA:::ag gctgcatgct cagg 24 

:.A. n 

LAI 4^ 
AA 2 ■ [4IA 

:2 1.'- /ir t i. f i(^ial Sequence 

:.A. A- Synthetic oligonucleotide probe 
:4uO • 38? 

^■A-'.^'^iaacgtt cgagtacttg aaacgggagc actcgctgtc gaagc 45 

3 J 1 0 • 3 r 4 
:21I 31':Ai 
:dl2-- LNA 

:2'13^ Homo sapiens 
:4 0 0 ^ 3;A] 

i.'cgagcoggg cgcgcagcga cggagctggg gccggcctgg gaccatgggc 50 
citg-igtg -aa tctacggatc agtctctgat ggtgggtcgt taacctcagt 100 
gqgcactcca agatttccat gaagaaaatc agttgtcttc attcaagaat 150 
tggggtctgg ctcagaattc ctgcagctgg tgaaaatctg ttttctagaa 200 



g,:i gqt t taat 
rc :i tqaagag 
1- :^-tgct: 
cigt tcttcc 
v-iaqagtc^a 
c ^igaccc-^t 
:j^igc^ca:ica 
,] :::atg- ^t-c 
3 ^ac a aagcg 
t. a t: c a c ■:: c a a 
ag -ct: ttc 
- att ;?tga 
::a jaa-^gt r 
gcccaa tgat 
gc.rg;^a:oot 
r t-gact gga 
ctct gjaagc 
agcgtcgtca 
tacggggaga 
tgcca acc cc 
ttccctgtac 
aagaccc at c 
cttcgggtat 
gccggatgca 
tactctgctc 
ttcagaagcc 
ggcaagacag 
ggcgtcgatg 
ctcccaag 



t a a t g 2 t: g c: 
aaaatagaat 
ggccctggct 
aactga— cc 
a agaga a *: a 
ztal gaa':^c t 
:ggaagg-ca 
at-cg-:aa;j 
ac agaaa 1 1 
aactg^aagc 
gaaagcc-::t 
jatgg^agag 
ag-tgccgag 
tggtctgcag 
a c a aagt g g 5 
agaag at ^ ta 
:gccattgcc 
gt acctcct a 
t ggci::aagat 
at agact cca 
cagaaatggc 
agat cgagga 
tctctcctgg 
gcgtgccacc 
atgatgtcac 
aggttccca a 
agaaaagccc 
tcacattcca 
<:ccatgtgc<:: 



a cj t c t g a a t.. 
act t,aat "lat 
qc get get gq 
ggtgtc j a ct 
t gccc jaccc 
-tttt :jt act 
t:g-cc-g - at 
ga 7a c a g t a 
gactgca -t- 
tttcattagr 
^ q a a c t c : 1 1 
ct r a :: a :7a g a 
;3ga t a t ac 
ac :: ag 3 1 ct a 
ctggc-tt gc 
1 1 1 c agg-:: a^:: 
^g gt a ag a a a 
cgt t tg aaa a 
cgtggatgtc 
t get c tgcca 
tgtgttgaca 
t gaaaggg aa 
gtgcccaccc 
gagggcagga 
tctgt zacca 
ggtttgcagc 
agtgaacatt 
cacctctttc 
cgctt gaaaa 



gttcccgatt 
get t ttccqc 
cctt tqtqag 
cctaagaat g 
tgtgacggag 
g :: aa ::at c .rc 
c a 1 1 1 1 a a g r 
acactgc at 
tggt ggctaa 
racat:gt::aa 
g-ctcttt a :: 
-aggagttgt 
c t a a a g a a a 
1 1 1 ag a gac :: 
tt t: a tg get t 
c agcc a a g tg 
c zagta tctg 
acagccagat 
cccaccaagc 
ct tct gccac 
tggagcactt 
agacgggaga 
ca t cct gaac 
aaga agagct 
gttctcagtg 
caggttgatc 
ccgtccggat 
t gccaagacc 
cttggtccgc 



t: g a g g t g a a a 
a a c c. g c 1 1. c t 
cct caqci^t g 
gaatgagtag 
caacctqt q:i 
cagtgtqqc J 
tggt ctcaqt 
gt cat. tec c a 
1^ a g g ca a .a c c g 
aaggatci.:qg 
r a a ci t c a c :: 
g - agcattt g 
a a a a J t ._: c t 
a :: t -g g g a a a a 
tct acc a gat 
-gat gt tctg 
gaaaaggagc 
ggagaagacc 
agcttagagc 
aatgtcagct 
caagg taat t 
aga aat tgt a 
caaaccatcg 
ctttgccctc 
ccttgggcct 
tttgagcttt 
tctttacaat 
accacaagcg 
tt tgt gaaaa 



g- 



1 ' 
1 10 

1 1 

I/O 

1; 

1 • i! 
1.. 

1 ] M 

1 5 1) 

lo50 



q q g a c a t q tl t g t a c c c: t q q q I q q c a qtq g t a c: a a a 1 1. a 1 1 a t c] a t c j c a 17 0 0 

txjt.cacagcjg a a(:jga 1 1 (^t a aaaggtatgc agtacagcag t a t. agaat ( ^i": 1^/5(J 

atgccaat. ac agagcat.^gg gaaaqgtccc:i ct^:c*:agttt tgtct;gttac lEQi) 

t. a a g g g L a g a a q a 1 1 a 1 1. g c 1 1 1 1 1 a a a g ^ j c -i a a tatt q t t. g t g g q a a 1 5 1 ) 

cc:acagat.gg 1. 1 gggg t... t ga acaglaagc<^ ca^t<:jctgca atgtggtacg r.-Ou 

tgaattgctt ggracaaaat ggccag*:tc<3 cagaggaata g<3aggtactt I'^'SiJ 

tatcatagcc agact t cgct tagaatgcca ga^^taatata gttcaagacc .^UJO 

r q a aqtz g a c a a r c c a a g r t t g c a c t : t L t g g c c t g c c a t g 1 1 a c t: a . : i ■ a 

+.':]t.: gat ggaa acagcacacc Lcaa<.:caaaa ::ttttttaar ct t .-^ga .i^a L L .!lC'''i 

*:t ta ::cttg': crttgi:taag aa t: tt <::t t: 'ja ag*:.gat t I: a t aaaa L aaa .']':■'') 

igcjt :.ggca aa ctttttctgr aaaggg.:cag at *:gr aaat ttt^ragsctg .::IC"J 

t 'ijt gg.acc aa saggcaacat a ca gt ':::a::t <:j tcanaactac t caa'::ta:::tgt aaaa 

atctgaggaa ggaaagccao cacagacagt acataaagga aratgtgtag ^iaO''. 

ctgggt^ccc aggccagaca aaacagatgg tg^iccagacr tggcacatgg 

g'::tg t agt tt ^ctgaccacr i::arctaaaaa ataggctata ata'::aattgc .'-lO'': 

a'::t t ccagca ctttgagaac gagttgaata ccaagaatta ttcaatggtt 

cct::ca5taa cttctgctag aaacacagaa ttrggtctgt atct ^jacaat: ^"'Oa 

agaaaaaaaa ttgagggtaa ataaacatrg aattagaatg aatcatagaa ^:aaa 

aactgattag aagaatactt gatgttratg atgattgtgg tacaagatag JoijO 

ttttaagtat gttctaaata tttgtccgct gtagtctatc tgct'-^tatat laSSO 

gctgaaattt ttgtatgcca tttagtattt ttatagttta ggaaaatatt a'lO-'^ 

ttctaagacc agtrttagat gactcttatt c^tgtagtaa tattcaattt Llb^.^ 

g :,t gta zczq ct tggtggt t agaaggaggc tagaagatga attcaggcac -^0 0 

tttcttccaa t aaaactaat tatggctcat tccctttgac aagctgtaga J '-rbq 

actgga^tca tttttaaacc attttcatca gtttcaaatg gtaaattctg 1'9!>:"' 

attgat^ttt aaatgcgttt rtggaagaac tttgctatta ggtagtttac .'.".-tjO 

aga t ot 1. 1 at aaggtgtttt: atatattaga agiaattata atta';:a tc t g "-'l^ijO 

tgatttatga actaatggtg ctaattcaga gaaatggaaa gtgaaagtga .-'050 



gattctotgt tgtcatc.,c attccaactt l.ttctctttg tttttgtcca 3100 
gtgttg.att tgaatatatc tgtttctata aataa.tttt ttaagaataa 3150 

,2U)> 335 
:21i:> 4 80 
:-212;> PRT 

;213:> Honio sapiens 

Met\,ef Phe Arg As:, Arg The Leu Leu Leu Leu Ala Leu Ala Ala 
L=u Leu Ala Phe Va . Ser Leu Ser Leu Gin Phe Phe H.s Lou lie 

2:) 

pro Val ser Thr Pr.. Lys Asn Gly Met Ser Ser Ly. Ser Arg LyB 

•,.r 4 0 

Ara lie Met Pro A.o Pro Val Thr Glu Fro Val Tnr Asp Pro 

, -, , T , T^..v r>-.- ac;n Tic- fro S--^r Val Ala Glu 
Val T-'r Glu Ala L.: a I.ou Tyr Gy.^ Asn i.. rio . . 

Arg Ser Met Glu Gly His Ala Pro His H.s Phe Lys Leu Val S.r 

Val Hxs val Phe lie Arg His Gly Asp Arg Tyr Fro Leu Tyr V..1 

c 1 I.: ' ) ^ ■■ ^- 

He Pro Lys Thr Ly. Arg Fro Glu He A.p Cys Thr Leu Val Ala 

1 1 0 i ^ ■ ' 

Asn Arg Lys Pro Tyr His Pro Lys Leu Glu Ala Phe lie Ser H .s 

Met Ser Lys Gly Ser Gly Ala Ser Phe Glu Ser Pro Leu Asn Ser 
110 1-^5 

Leu Fro Leu Tyr Pro Asn His Pro Leu Cys Glu Met Gly Glu Leu 

Thr Gin Thr Gly Val Val Gin His Leu Gin Asn Gly Gin Leu leu 
170 

Arg ASP He Tyr Lou Lys Lys His Lys Leu Leu Pro Asn Asp Trp 
135 ^''O 

ser Ala Asp Gin Leu Tyr Leu Glu Thr Thr Gly Lys Ser Arg Thr 
2 00 '-'-'^ 

L.u Gin Ser Gly Leu Ala Leu Leu Tyr ..Uy Phe Leu Pro Asp Phe 

;.i5 --'0 

Asp Trp Lys Lys He Tyr Phe Arg His Gin Pro Ser Ala Leu Phe 
230 -35 



Cys Se, Gly Ser Cy. Ty, Cys P.o V„ ... «n Gin Ty, Leu 

2 4 '^^ 



Lvs G.u Gin Arg Ar, Gin Tyr Lou Leu Ar, Leu Lys Asn Ser Gin 
.euGULys Thr Tyr GlyGluMet AlaLv. UeVal AspVal P.. 

Thr Lys Gin Leu A., Ala Ala Asn Pro :1. Asp Ser Met Leu Cy. 

H.s Fhe cys H.s A.n Val Ser Phe Pro ::y. Thr Arg Asn Gly Cy. 



Thr His Gin He g:; m 

g:--d 



^.a■^ /-:p Met Giu Phe Lys Val He Lys 

32 0 

A,p <;;„ Arg Gl» A,., Arc Glu I,y3 Lys Vjo Tyr Phe Gly Tyr S-^r 
«y Al, ..r fro no L.„ Asn Tl.r Ue Gly Ar, M- t 

;ln Leu Phe Ala Leu Tyr 



Gin Arg Ala ...... . - _ 



Thr (Mn Gly Arg Lys Glu Giu 

■ . 1 Thr Teu Ser Pro Val Leu Ser Ala Leu GLy 

c.-:.r Ala His Asp J -il Thi Leu bei riL ^ .^^.^ 

I.-u rer Glu Ala Arg Phe Pre Arg Phe Ala Ala Arg Leu He Phe 

n.u Leu Trp Gin A.p Arg Glu Lys Pro 3er Glu His Ser Val Arg 

4 10 ''^^ 
Ue Leu Tyr Asn Gly Val Asp Val Thr Phe His Thr Ser Phe Cys 

,ln ASP His Hxs Lys Arg Ser Pro Lys Fro Met Cys Pro Leu Glu 

4 4 0 ''^^ 

.sn Leu Val Arg Phe Val Lys Arg Asp Met Phe Val Ala Leu G.y 
.155 ■•^''^ 
ser Gly Thr Asn Tyr Tyr Asp Ala Cys His Arg Glu Gly Phe 



< GIO:- 3S6 

• :ii> ^-1 

-212 - UNA 

.:2.13- Artificial Sequense 



^:;223 > Synthetic cligonucleot ide probe 



(••,<,qcaqct taqagctcca gacc 24 

I 3 ' 
I :» 

■ vr\i\ 

, 1 \ Ai-tificial Sequence 
<: ■ I ) ■ 

<^;^-:, . Synthetic oligonuclGotide probe 



:t ^itqc tctqtatt qg catqq 



<. . 1 ■ t" 



/.:q:ificial Sequence 

:q.nthetic oli gonucle at iae probe 

tg ccacaatgtc agctttccct gtaccagaaa tggctgtgtt 50 



:ii ■ ■■■-3 

I.'. ■ tUk 

: 1 ■-. ■ Hoxo sapiens 

.;, ir, . -,;-3'-t 



'v:i'-iaa^ctc actaaagttt ctatta:,agc gaatacggta gatttccatc 50 
,,-.-:tttgaa gaacagtact gtggagctat ttaagagata aaaacgaaat 100 
.-.t.-otttctg ggagtLcaag attgtgcagt aattggttag gactctgagc IbO 
gctgttc accaatcggg gagagaaaag cggagatcct gctcgccttg ,';'iO 
,:-a-gcgcctg aagcacaaag cagatagcta ggaatgaacc atccctggga 250 
,„.atgl.ggaa acaacggagg agctctgact tcccaactgt cccattctat 300 
.-.qgcgaagga actgctcctg acttcagtgg ttaagggcag aattgaaaat 3^:0 
.,.tctggag gaagataaga atgattcctg cgcgactgca ccgggactac 400 
,.,.-,gggcttg tcctqctggg aatcctcctg gggactctgt gggagaccgg 4 50 
if..,caoccag atacgctatt cagttccgga agagctggag aaaggctcta 500 
,;xjtgggcga catctccagg gacctggggc tggagccccg ggagctcgcg 550 
,„3cg.:,,gag tccgcatcat ccccagaggt aggacjcagc ttttcgccct (.00 
3aatc::3cgc agcggcagct tggtcacggc gggcaggata gaccgggagg O50 



agctctgtat gggggccatc aagtgtcaat taaatctaga cattctgatg 700 

gaggalaaa-:^ tga^aaatata tggagtagaa gtagaagtaa gggacattaa 7 0(3 

caacaat(K:g r'Cttaor. tt c (^tgaaaqt(]a at:;:agaaata aaaattaqtg PoO 

a a a a g c a g c c a c o g a g a t g 

gat.at(:ggga aga.3ctotco gca(]agct. a*.: gagctcagcc cgaacactca L) 

cttctcrcctc atcgtgoaaa a t g(^ai3ccg,:i cggtagtaag tacoccgaat o'.-O 

tggtgctgaa acgcgcoctg gaccgcga<Hg aaaaggctgc tcaocacctg li-OO 

gtccoracgg cctccgacgg ggg<:gacccg gtgcgcacag gcaocgcgcg li'50 

r:atc:gcgtg atggttotgg a t gcg.=3a'::ga caacgcacca gcg':tr'gctc 1 

agcccgagta ccgcgcgagc gtic-ggaga atcoggcctt gggoacgcag 1 

ctgcttgtag tca,;acg:tao ogacc^tgao gaaggagtca atg :ggaagt 

gagg-attoc ttccggOatg tg^ao^araa ggcggcccaa gri'iLcaaac :oOi 

tagattgtaa ttoaggjac3 at a cca aoa a tag^ggagtt gga :cacgag 1 o;ii:i 

gagtcaggat t ctaocaga t ggaagtgoaa gcaatggata atg^^agga'a i-.:'C' 

ttctgcgcga gccaaagtac tgatcactgt tctggacgtg aa.":gaoaa tg 14'00 

-zee agaagt ggt ::ct-:a tctct c gcca g :t -ggt tec i-gaaaact ::t : -1 '.'J 

^ccagaggga cattaattgc ccttltaast gtaaatgacc aagattotga :.ooo 

ggaaaacgga caggtgatct grttcatcca aggaaatctg cc::tt:taaat looo 

tagaaaaatc ttacggaaat tactatagtt tagtcacaga catagtcttg lo^'o 

garagggaac aggttcctag ctacaacatc acagtgaccg ccactgaccg l^:u■■C: 

gggaacccog cccctatoca cggaaactca tat ctcgctg aacgtggcag l/oo 

acaccaacga ::a acccgoog gtcttccctc aggcctccta ttccgcttat 17^-.-.; 

atcccagaga acaatcccag aggagtttcc ctcjtctctg tg3c::g^cca l-:or 

ogaccccgac tgtgaagaga acgcccagat cacttattcc ctggctgaga IoOl 

acaccatcca aggggcaagc ctatcgt^ct acjtgtccat caactccgac lOOi: 

actggggtac tgtatgcgct gagctccttc gactacgagc agttcrgaga lO^i 

ettgcaagtg aaagtgatgg cgcgggacaa cgggca^ccg c zcctLca-^ca 2o0i' 

gcaacgtgtc gttgagc::tg ttcgtgctgg accagaacga csatgcgccc 200i: 

gagatcctgt accccgczct cc ::cac g gac ggttc::actg gcgtggagct 2100 
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-1 -J d 
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j V.J ..i ^. . .... t J I, . J _ 


c a(}cccc < M.. (...' 


t etc 


A 0 ( a"" a ' 


t ( j t ( 7 a ' ( ) ■■ t C ' 


^'al 




- a ■-■ ~- J - ^ d 


^a y'i \i a r.^ t^'" a a a 




L J - \ a 


r"i r"' i'" t" i'" ' ■ T I ' ' ,-1 '■■ I 


a : i") 0 




c a q a t. a a a t 


a t g a a a cc\ c 


r""-l r-' 


i. : t c a (.;^ t' 


( ^ t" n f r-^ ''^ r " t' I'l ''T 

v.. L y U Cl I. . L ..j \ 


. ^ \ 3 


L .j .J ... .1 -j ..^ .J I.. 


a a ■ d ' 7 d "■" 


^_ L .J w .J .. . L 


t ■.: t". 


■ J - i -■■ - ■ L 


C qt c at cZ X. q 


. ' / 0 ') 


■ ■ ^- -1 - ^- -J a ' - a " 


L a . 1 '.-] J L g ... J 


a a a a ^ ■ ^ ^- 


ri'- \ y. 


'.a"icg';c 


I. g c !_ ( J la a g g a 


' a . 1 


t t ' ' 5 n a a n "i 


fi ('7 q ^ CI -1 T "3 


.Jc3 .j L. .J ^ y 




a a a 1. 1 t 


c J tr ■ 1 ■ J (1 i " a ' ^ ' ] 




■,.3 .., i.J j '.J .J L . >j J 


J y - L. - - ;j 


'"ay a t " t r \ ti t" 




g a q q t 


t- t (■ ■■ t '"^ a c 


' > ' a 


.1 . .. '-j . J ( 1 .... L ■ .... . ] 


(.j g :i g a .] j 3 


'..^ V .. L y c:l u .... '. . L V .. 


a i.. ^ ('_'' c 


agaaca 


a c t ci t g ( aj I,.] a 


. / Ci . J 




u g L,. _ J <.ig 'J 


■ "1 C t i f iT -1 '1 ;i 
.-J i_ u L. y 1 J .^1 J ci 


a a g c 


:]agcca 


f f f- Z nr- Y nf 

L L L L I j ., L ' ^ L 


) ■' c., ■] 


^ ^ 1 u t g a 1 1" ^ 


a a =5 " f 1^ ^ 


T a n rr ;h ^ t~ 
-.^i 0 n 'y a ^ i,a y 


a g g :j 1. 1 a £1 1 


v.. y d d y L y d '.-J l 


3 ■■; 0 a 


*~ t~ ~.i t~ '"i f~ m 


L '..^ '._ _ L L ■„ 




aat tgc t ctg 


tat z c a a g c 




' J d =^ ^.-.J L a J 


ag^jtacgat a 


3 1 a g c i„ c a .1^ t. 


g::gg 


::c t caa 


a a t a c t a g g c 


■ ' ■] ft ') 


I " ^ . 1 n r ^ 


3. L c-2 ca c c ^' t 


L y ' . L L „ 1-. y J L. 


gt:aa 


::aggga 


c _ a a a g g t g c 


; ' --i a 


■ i a ^ ■ ' c a < ^ a 




::i L ^ L cl L ill L 


ctat 


::tatct 


:=\\-nt;:^Zi'^Z -aZ 


] • } fl I'l 




a t a t a t a t a t 


t a ■'"t 1 1 (^t 1" n 

L^Cl^L L- l_ ^y 


tacagacggg 


^ i"T 1~ 1"^ r"* ^ 1'^ 0 r' 

d y L i_ 0 d y iw 


'■) 5' '"1 


■:t jta atccc 




iT iT n P" 0 A (~T ("7 

J dy y ^y dy y 


cgggtggatc 


d '.^ L.. i_ y d y y L L 


a ] fl (') 


'■■) gg< - y L ^ L g a 


g id L, 0 g '_ L- L y 


d a a cl L y y 


agaaaccccg 


■t" r-^ J3 1- 3 "t- -a n 

L 1.- L a L a a a a 


■-'1 ^ ri 


.:i a .'i/^ a t a ca i3 


aa 1 1 agccgg 


gcgtggtggt 


gcatgtcagt 


a <a t c c a g c t 


/i 0 I.J 




ctgagtcagg 


agaattgct t 


z a a c 


::tggga 


ggtggaggtt 




(^^aati;;ag cz 


gagat t gt gc 


cat t gi^act c 


c a g c 


::tgggc 


aacaagagt g 


;-.3o 0 


aaactcxatc 


tea 3313 












<210:- 3 30 
<;: .1 L;' 3U6 
<. 12;- F'RT 

<;". 13:- lic-^mo sapiens 













'10 0> a 90 



[■:-^: Tie Pro Ala Arq Lou His Ara Asp Tyr Lys Gly Leu Val Lou 

1 L 10 lb 

L«'U my lie Leu Leu Gly Lhr Lou Trp i:;iu Thr Gly Gys Lhr Gin 

L'' :g:' 3 0 

1 h:^ Ar^q Tyr Ser Val Prc' CAu Gl a ],oi.i iA. o Lys Gly Lor Arcj \^al 

a: -A' 4 b 

("My r^sp lie Gor P^.r*': As;^:' Ia-^u Gly Leu ''A a Pro Ar^:] Glu Lou / A a 

'oj ^^ -0 

(V\u Arq Gly Val Ar<; Tie Me Pro Arq G!y Arq Thr Gin Leu L;-e 

ia;, :i ; p 

i\] a Lou Pisn Pro /i Soi' ()ly .A:: r Leu '/<il Thr Ala i"A y Arq 1 le 



Asp Arq Glu Glu L^o.: Gys F-let Gly Ala il^i' Lys Gys 'Pin Leu ri 

')"• ;.oa : ^, 

L^qj Asp Ho Leu M^'^ Glu Asp Lys Val Ly.:: 1 1 Tyr Gly Val 'Au 

:. 1 ■ ' : 1. - : o 

'/a I i^A u Val Arc] /i;^;p Ilc' Asn Asp Asn Pro 'i'yr Phe Arg Glu 



Sor Glu Leu Glu ALj Lys He Per Glu /^^q-i Ala Ala Thr Glu Il'-A 

I '] L 1 p : ' n 

Arg Phe Pro Leu Prij His Ala Trp Asp^ Pil* Asp He CLl y Lys 



Ser Leu Gin Ser Ty.!' Glu Lou Ser Pro Aj ri Thr His Phe Sei' L-'U 
17m A7 0 l:-Ai 

Tie Val Gin Asn Gly Ala Asp i^ly Ser Lys Tyr Pro Glu Leu '/a 1 
18P AAj I'l^P 

Leu Lys Arg Ala Leu Asp Arg Glu Glu Lys Ala Ala His His L-u 
P ij C- P OP P 1 'J 

Val Leu Thr Ala Ser Asp Gly Gly Asp Vro Val Arg Thr Gly Thr 
PH PPO 

Ala Arg He Arg \'al Met Val Leu Asp Ala Asn Asp Asn Ala PrC) 
P30 P3P P]M 

Ala Phe Ala Gin FPro Glu Tyr Arg Ala Sur Val Pro Glu Asn ].ou 



Ala Leu i^ly Thr (.Hn Leu Leu Val Val Asn Ala Thr Asp Pro Asp) 

P60 PPP -/lO 

Glu Gly Val Asn Ala Glu Val Arg Tyr Per Phe Arg Tyr Val /xsp 

P7P PbO P3P 



Asp Lys Ala Ala Gin Val Pho Lys Leu Asp Cys Asn Sor Gly Thr 

-'0 ^35 3no 

H'- Scr Thr He Gly Glu Leu Asp His '.Liu Glu Ser GLy Phe T't 

-lO 

Glr Met Glu Val (Lin Ala Met Asp Asn Ala G] v Tyr .Ger Ala z-q 

^K) 

Ala Lys Val Leu ile Thr Val Leu Asp Val Asn Asp Asn Ala Fro 

-■■^0 :i':5 

Clu Val Val Leu Thr Ser Leu Ala Ser .: r Val Pro Glu Asn ^,.r 
^■^'^ ^'i-S 3„o 

frn Arg Gly Thr leu lie Ala Leu Leu A.n Val Asn Asp Gin A- p 
3^':. V'O 

:-:nr Gj u Glu Asn Gly Gin Val He Cys Phe He Gin Gly Asn L.-u 

A .-ij 

Lro Phe Lys Leu GLu Lys Ser Tyr Gly A.n Tyr Tyr Ser Leu "-1 
3 '3 5 ;vO 

Thr Asp He Val Leu Asp Arg Glu Gin V.,1 Fro Ser Tyr Asn m 

4 10 ,1.5 ,:;o 

Thr Val Thr Ala Thr Asp Arg Gly Thr T ro Pro Leu Ser Thr r:iu 
'^-■^ -l^O .i:vs 

Thr His He Ser Lvu Asn Val Ala Asp Thr Asn Asp Asn Pro Fr 
''■^'5 ^M5 ,:=.,) 

VaJ Phe Fro Gin Ala Ser Tyr Ser Ala Tyr He Pro Glu Asn A-„ 
Pro Arg Gly Val Ser Leu Val Ser Val Thr Ala His Asp Pro A.n 

4 / J ^ 3 I.) 

Cys Glu Glu Asn Ala Gin He Thr Tyr Ser Leu Ala Glu Asn Thr 

4?0 49r:, 

He Gin Gly Ala Ser Leu Ser Ser Tyr Val Ser He Asn Ser Asp 
500 ^O'l ij-,}, 

Thr Gly Val Leu Tyr Ala Leu Ser Ser Phe Asp Tyr Glu Gin Ph- 

515 520 r;,r, 

Arg Asp Leu Gin Val Lys Val Met Ala Arg Asp Asn Gly His Pro 
530 5V5 5,,„ 

Pro Leu Ser Ser Asn Val Ser Leu Ser Leu Phe Val Leu Asp G^n 

54-' 55 0 5.-r, 

Asn Asp Asn Ala Pro Glu He Leu Tyr Pro Ala Leu Pro Thr Asp 
56U 5.5 



^Uy ^--r Thr Gly Val Glu Leu Ala Fro Ary Ser Ala Glu Fro Gly 

7 t-, 5 p 0 5 8 \'} 

Tor i>.-u Val Thr Fyo Val V.-il Ala Val Asf. Ara Asp S^-r Gly Glii 
[V"^C oOO 

Aoi; Ala Trp Leu lA vr Tyr Ar-g Leu Leu Lye Ala Ger Glu Fac' G 1 ;/ 

!.-a S'^r Val (LA/ Leu His Tlir Gly ^A a Val Arq Tlir Ala Ara 

G. I ■ -).G; o A1 

ALi L*.?u Leu Asp A.:': Asp Ala Leu Lys G .v. Ger Leu Veil Val AA^ 

'/^il Gin Asp His G.. y Gin Lro Fro Leu G^^:r Ala Thr Vai Tiir' Leu 
6: -ij o'o": 'joL' 

Thr Val Ala Val A.; <j Asp Ser lie Pro Glri Val Leu Ala Asp L^eu 



G A/ 3^u Leu (A u Gt.'x Frc) Ala Asn Ser LA u Thr' Gf^^r Asp Feu "Gr\i 

6 ■■ 'j o-'- K->')G 

1/ u Tyr- Feu Val V.;l A.Ai Val Ala Ala V.i.l Ger iLys Val Fh^' L'-u.. 

G .r-;, 'A' a 'A^iG 

Ala Fhe Val lie Ij^'sj Leu Leu Ala Leu Ari;; Leu A:rg Arg Trp) H i ^• 

7 1 'J 7 JO 7.0J 

Lys Ser Arg Leu L^-.i Glu Ala Ser Gly Gly Gly Feu Tnr Gly Alo 

7 Go 7 Ai 7 a;. 

Fro Ala Ser His Pluj Val Gly Val Asp Gly Val Gin Ala Phe Lr^u 

7 a 7 -1 0 7 ' 0 

Gin Thr Tyr Ser His Glu Val Ser Leu Thr Thr Asp Ser Arg Lys 

7LG 7 GO 7G5 

Ser His Leu lie Phe Pro Gin Pro Asn Tyr Ala Asp Met Leu Val 

7 7 a 77^ 7:::0 

Ser Gin Glu Ser Phe Glu Lys Ser Glu Pre* Leu L(=^u Leu Ser Gly 

Asp Ser Val Phe Star Lys Asp Ser His Gly Leu lie Glu Val Ser 

8 1'l 0 8 ("i L S ] ij 

Feu Tyr i^ln lie Phe Phe Leu Phe Phe Plie Asn Gys Ser Val S^^-r 

31 L 8G'"| 8GF 

Gin Ala Gly Val Gin Arg Tyr Asp His Ser Ser Leu Arg Pro Gin 

SaG 8 35 810 



Thr F'ro Arg L(£^u Lys Gin Leu Ser His Feu Gys Leu Arg (7ys Asn 
81L 850 855 



Msp Tyr Arcj Cys Lys Pro Iro Thr Val Cys L^-'U Ser lie Tyr 
^(^0 86^. 870 



; ' r I 1 o Tyr [ . e u 

^7b 



11-^ Tyr Leu oer Tie Tyr" Leu Leu Leu 
H 8 0 8 8 5 



■ys Tlir Asp Cly S.^r Leu Thr Pro Val Tie Pro Val Leu Trp 



90 0 



:L.] ALi Glu Ala Gly Gly Vcr Lro Glu Val GJy L(-r Leu Ary Pro 



910 



910 



. ■ e ■ T 

o ] r-^ 2 3 

Al 0 - \ V:U\ 

■'. 1 :> ■ ■ A r t i t i c i 3 1 S q q 1 1 e n c e 

■■ 

\Z<..' LyiiLtu^tiz o 1 1 ::o'nuol -r^ot. 1 df.r pr^be 

* - ■ :t t u 3a co'j -c^.; .^a.^ 23 

■MO ■ '^2 

on ■ 2-; 

.":I2 ■ lOLA 

2 1 -i ■ /u-tificial Sequence 

2A-: ■ Lyr.thetic ■:)! j gonucl eot i rie prDbe 
;0" ■ r:^'^ 

et.::.:grjocca ttgtcgttct qgtic 24 

LLP- :a,^2 
Oil ■ '^0 
2 1.2- lOUA 

2 1 :■ • Ai-t 1 f icia 1 Sequence 

ALi 2 ■ Synthetic ol i gonucieot i de probe 
: ;00.- O'/P 

ocg, ;ct (::t ga aagagaacgc cccagatcca cttgttcccc 4 0 

P'li)e P'"-1 
p:ll:- 999 
p:I2 ' ct:a 

;P13-' Hc^mo sapiens 
4 0:):^ 2 94 

cccagqctct agtgcaggag gagaaggagg aggagcagga ggtggagatt 50 
ocooagttaaa aggctccaga atcgtgtacc aggcagagaa ctgaagtact 100 



giggcctcct ccactgggtc cgaatcagta gqtgaccccg cccctggatt 150 
^■^r:ggaagacc tcaccatggg acgcccccga cctcgtgcgg ccaagacgtg 2(-0 
■^^''^^^^^-"'-'^-y ctct.t..gctgg ggggagcctg gccaggacac tccaggocac 2:0 
aggaggacaa ggtgctgggg ggtcatgaqt gcca^cccca ttcgcagcct :.^00 
tggcaggcgg cct t gt 1: cca gggccagcaa ct. act ct: g t g gcggtgtcct ::^0 
t(jtaggtggc aactggglcc ttacagctgc ccactgtaaa aaaccgaaat 4G0 
acacagtacg cctggg.jgac cacagcctac aaa ritaaaga tggcccaqag 4S0 
coagaaatac ctgtgcttca gtccatccca cacccctgct acaacagcag 5 0') 
ccatqtggag gaccac..acc algatctgat gcttcttcaa ctgc:jtgacc 55'") 
aoocM-rcrt ggggtc-caaa gtgaagccca tcagcctggc agaOcatcgc Oaii 
acccagcctg gccagaagtg caccgtctca ggct:agggca ctgtcaccag ^yl^ 
tccccg^agag aatt^trcOg acactctcaa ctgtacagaa gtaaaaatct '^0:' 
ttcccc:agaa :^aagtatgag gatgcttacc cggggcagat cacagat(?gc ■'5:'i 
atg.:ftcr:gtg caggcagcag caaaggggct gacacgtgcc agggcgatt- HO'"' 
-ggaggcccc ctggtctgtg atggtgcact ccigggcatc acatcctggg 850 
:?ct: :agaccc ctgtcggagg tccgacaaac ctggcgtcta taccaacatc S-vl) 
t:g:::gctacc t:ggcK-tggat caagaagatc ataggcagca agggctgatt 950 
cta'jgataag cactagatct cccttaataa act.cacaact ctctggttc 999 

.210 ' 3 95 

::il.- 260 

2i;2- PF;T 

^!13:-' Hijmo sapiens 

:'100; 395 

Met Gly Arg Pro Arg Pro Arg Ala Ala Lys Thr Trp Met Phe leu 

^ ^' 10 IS 

hen Leu Leu Gly Gly Ala Trp Ala Gly His Ser Arg Ala Gin GJu 

25 30 

Asp Lys Val Leu Gly Gly His Glu Cys 'G^ln Pro His Ser Gin Pro 
35 4 0 4 

Trp Gin Ala Ala Leu Phe Gin Gly Gin Gin Leu Leu Cys Gly G b-' 

^ 0 5 5 

Val Leu Val Gly Gly Asn Trp Val Leu Thr Ala Ala His Cys Lys 

70 7 5 



Tlir Val Ar"'j I,^:^'] I y Asp His i-er Leu Gin Asn 

0 ^ S 0 

. . y Vio Gl. u Gin Glu J ] <...^ Vio V.:i.] Va 1 Gin Sor lie Pro 

I'M") 1)5 

f!i:- Pr^-> Gyy Tyr~ A ni S-r" Gr^r A-;p Va 1 Glu Asi^ His Asn Hi- A.:;p 

IIP 11 ^ :.":■:) 

:.'u: i.ou (;;n Peu Ar' j Asp Gin AL^^ Ser Leu Gly Se.r Lys 

1^'; 130 i3L 

'Gil Lvs Pre 11'-^ S'">r- L^:>u Ala A^fj H.is 'Pys Thir G.ln Pro Gly '^In 

1 K") M') : 'G:i 

• s/e Gvs Tl'ir- Va 1 ^P:? r Gly Trp lily Thr Va 1 Thr Ser Pro Arg Gla 

l')S lo-J ' I'Gl 

-..S: P;.>- Pi Are T;;t Peu Asn -rys A 1 G i J Veil Pys lie Phe PrM 

] /O IVP pVi 

■An P\-s Pys Gys CG u A^"f> Aia Tyr Pro Gly Gin He Tlir Asp Gly 

1■■^P 1 ;vi 1 ;)r 

G-t Val Gys Ala 3 1/ Ser Ser Lys i^ly Ala Asp Thr Cys Gin 'Aly 

PPO P!J5 PIP 

Asp Per Gly Gly P--:) Leu Val Gys Asp cpiy Ala Peu Gin Gly Ilo 

HP P20 PGP 

I'hr S(U' Trp Gly .As r Asp Pro Gys Gly hrq Ser Asp Lys Pro illy 

P G:i P35 .'4^: 

■/al Tyr Thr Asn I Le Gys Arg Tyr Leu Asp Trp He Lys Lys He 

P-PP 250 P5P 

He Gly Ser Lys Gly 
2 '50 



p:ip 
p: 1 1 

■ 12 

: 1 



■e; 0 P: 
< :aQi. 

<P1 0 

1 



;:G)6 
i '1 
IJIJA 

/-.rPificia] S'^quenoe 



Synthetic ol iqonucleotide probe 
P * ^ 6 

ctaoag aataaagatq gccc 2 4 
3 07 
PGA 

Ar t i f i c i a 1 S e que n c e 



<220> 



Synthetic oligonucleotide prob*;^ 

v-.;o()> 

■igigcaatqa tctgccaggc tgat 24 
<0;1(0> .iaH 
lUJA 

■ - i 1 r t i 1^ 1 c i a 1 S c:^ q u e n c e 

^"-/V::^' Synt;tictic oligonucleotide probf^ 

^■:4 0( > ^^8 

aqaaatcicct qtggttcagt ccatcccaaa cccctgctac aacagcaq 48 

<21\> 22 36 
<■:;: 12> t'KA 
^ 1 ^- H(_ inc.) aap lens 



<4 0(:> ::S'9 



CO roc c cqt q 


oaccgggicqg 


getqa qc qee 


t ec:t qeqqee 


eqgcct gcqc 


5 0 


c c ccc qq CC(;: 


q c-zqcqzc qc 


acaeqec ee a 


acec cq ge cc 


qcqeccceta 


100 


c c c: c r- ego c c 


qq gccc gcqc 


e::gcgccege 


gcceaggtga 


qcqct zcqcc 


150 


cq ccqcgaqg 


ccccgccc eg 


geeegc ::eec 


geccegec-:: 


qzzcqqcqqq 


200 


cgaaccggqc 


ggat tc ^r. eg 


:gcgt c saae 


ea ect gat z^z 


e =5 1 a a a a :: a t 


2 50 


t cat cctcc:: 


qqeqgcccgc 


getgcgagcg 


ccecqceagt 


cegcgccgcG 


.-liJO 


gccg-cctcg 


ccetgtgcgc 


c ::tgcgegce 


etgcgca ccc 


geggcccgag 


2 50 


c c ca gc a a ga 


gcegggcgga 


geggagegcg 


ccgagcetcg 


teecgcggcc 


4 00 


gggcoggggc 


cgggecgtag 


cggcqgcgcc 


tggatgegga 


cccggecgcg 


4 50 


gggagacggg 


cqcecgcccc 


gaaacgaett 


tcagtccecg 


acgcgccccg 


5 0 0 


c ;:caac ::cct 


ac<7atgaaga 


qggcgteegc 


tggagggagc 


cqgetgctgg 


55 0 


c 1 tg(jgtqct 


qt(;gctgcag 


qcetqqcagg 


tggcag ccc c 


atg reeaggt 


.:"0 0 


g.::ct qcgtat 


get aeaa tga 


gcceaaggtg 


acgacaagct 


geccccagca 


050 


gggcctgi:ag 


qctqtgc-cg 


tgggcatcce 


tg ctgccagc 


cagcgcatct 


7 00 


t cctcTca(7gg 


caa cegcate 


tcgcatgtgc 


caqctgccag 


cttccgtgcc 


7 5C1 


t gccgcaacc 


t caeca tc et 


gtggctgcac 


t egaat gtgc 


tqqcccqaat 


8 00 


t gatgcgqc t 


g ect tcac t g 


gcctggccet 


ect ggaqcaq 


ctggacctca 


B50 


g c ci a t a a t g c 


acagct cegg 


tctgt ggaec 


ctgecacat t 


ccacggcctg 


900 



acri acqcqct 
r t. c.'icacacc^ 
<-qr(-t; tccqi 
■a^-^ql ijqccaa 
a ca ct ctdt c 

Mq -C'CCCct q 

t uutqact-^ 

qq-ata-:t c-t 

t q ^ c c: t c a a a 

:}q(-:..^;:t 

at 3qgqct : a 

a a tqq agcct 

t;^-agacc;^q 

via tqaa^ a 3C 

tiqaa^tqcqq 

■atagcoqqaq 

cgtatqqq^c 

ctoaggtgac 

cgctggtgat 

agaqagtgot 

ccgcoaagac 

t cc'atgatgg 

t t aaagggtt 

atcqcggtat 

qacqa<.:qlgg 

210:> 4 00 
2ll> 473 



aaac:gctgca cctqqac("^qc t.(;f(:ggcctgc acjqagctggg 950 
1. 1: c c g c- g :j c c t g c t g (; c t q c a g t. a c t c. t a c c g c a g c j 1 "i 0 0 
g::^aggcaatg a t ga ta;jac:a cctlccqcga cc*. jggcaac 1 '50 
t ::t t ■■:'at 3 a j ac aa ci:gi.^ atctccagcg t ']C z z :] jc] 1 ! 3\ 
^ J g c t g c;: a c g ■: -a t a g a ( - a g t. c t (.: c t. a c t g c :.i ■:aa a g a a -a ::: 1 \b\ 
ta:] t J aac ^cg aatgc^attac gLgaccttg;^ ■aajaaraat.g l.:g' 
tgtttjcaaa a -13 tea a tea gcgctg::aaa aa^ag^ocat 
c :jt :i aaaag-a agtaa^atgag qctcaa::;jaa :i ^cc 2Ct:]qg 1 -i'^i-^ 
ca5:jgajaqc a.:aatatggg cctggcta-a gaagntaaga Ivy: 
cagag;3t 3CC argaa^catc ac^:aaa:jaa tggctggaag l lav 
caa^tag::t3 a-aat;jaaat acaggga^ga g-tgaggaaa i;:.^:' 
caa:a:aatc ^g;jaaaggaa aggaaaaaga tgaggagaag I'.'J' 
a aa ag: g - t 5 aa ag-a aagat g - a gctgac a a g gact -agt 10 ■5:' 
ggaagaa-ag a^aaggaagg aaaagcgaag aagggacgag lOriM 
tgacagcaag aagggcaaag gaaatggc^a aaggcacata In^'i 
acattgggac tatgacagga tcagctgaga acccgatcaa 1 /Of 
aacgagggat aagaga-aac agggttacaa aactagggca 175t. 
gaaaggcagt taacgaaaga aacgcaaccg aagacactgc l-":00 
aggcaggoag agggggtggc gggactggtg actaagaagg 1050 
ctaacaagcc toacctgaag ca::cacacac ctgggcctgg 1 jOO 
gtggacagtg cttgggcaot gatgacccoa agcggacaca l'.^50 
aagcagarag gtgtgtgtac atacggggtc tctctccacg fli'Mjij 
agccgggagg ccgacccgtg gggcaggcca ggccaggtcc Om50 
acgcctgccg cccgccaacc ccatiatccac cccataat'gt OIOC) 
cggcggcagc gtttgttcca gaacgccgac tcccacccag 0150 
atagag<atat gcattttatt ttacttgtgt aaaaatatcg 0200 
aataaagagc tcttttcLta aaaaaa 2236 



flonio sapiens 



•■1 0 ( ) ■ . ,-] 0 0 

' I-ys Arg Ala ^-er Alcj Gly Gly Ser Arg Leu Leu Al :i Trp Val 

15 



1 0 



!:eu Trp Leu Gin Ala Trp Gin Val Ala Ala P 



Pro Gys Vtd Gly Ala 
20 25 30 



^■■'^V- Val Gys Tyr Asa Glu Pro Lys Val Thr Thr Ser Cys Pro Gin 
35 4 0 .IS 



Gin Gly Leu Gin Ala Val Pro Val Gly lie Pro Ala Ala Ser Glr 



:-0 



50 



Arq lie Phe Leu His Gly Asn Arg lie Ser His Val Pro Ala Ala 

6 5 7 0 / 5 



f'he Arq Ala Gys Arq Asn Leu Thr Ho Leu Trp Leu Hi: 
BO 85 



.):) 



Asn Val Leu Ala Ar ? lie Asp Ala Ala Ala Phe Thr Glv Leu A..a 
^^') 100 ^ I (5 

Leu Leu Glu Gin Leu Asp Leu Ser Asp Asn Ala Gin Leu Arg S^■r 

11') 115 i:o 

Val Asp Pro Ala Thr Phe His lAiy peu 3Lv Arq Leu His Thr L-u 
12 5 130 " 1^5 

His Leu Asp Arg 'lys Gly Leu C^ln Glu Leu Gly Pro Gly Leu Ph^;' 

M*' M5 1:0 

Arg Gly Leu Ala Ala Leu Gin Tyr Leu Tyr Leu Gin Asp Asn Ala 
15^: 100 105 

Leu Gin Ala Leu Pro Asp Asp Thr Phe Arg Asp Leu Gly Asn Leu 
1 7 0 17 5 1 e 0 

Thr His Leu Phe Leu His Gly Asn Arg lie Ser Ser Val Pro Glu 
^fi' 190 195 

Arg Ala Phe Arg Gly Leu His Ser Leu Asp Arg Leu Leu Leu His 
^00 0 05 210 

Gin Asn Arg Val Ala His Val His Pro flis Ala Phe Arg Asp Leu 

220 2^5 



Gly Arg Leu Met Thr Leu Tyr Leu Phe Ala Asn Asn Leu Ser Ala 

-30 235 24 0 

Leu Pro Thr GLu Ala Leu Ala Fro Leu Ai g Ala Leu Gin Tyr Leu 

^'4 5 250 .'55 



Arg Leu Asn Asp Asn Pro Trp Val Cys Asp Cys Arg Ala Arg Pro 
-^'-'3 265 270 



Trp Ala Trp I.eu Gin Ly::- Pho Arg Gl 

27 5 /:? 

(■^vs Ser Leu Vr<:> Gin Ara Ijeu Ala G.l 



(MI A!, a Ala Asn As;:> Leu Glr. Gly Gys A I 



llir- Pro lie Trp Thr Gly Arg Ala 'i'l 



y Lea Pro Lys '"'y;-- Gys Glr. Pro Asp /-A 



al L-?u Glu Prr 



1 Pr< 



!li.E 11*; 



Pirc] Pr"(j Ala Ser 



.. y As|r Sei Pro '-'r 



■■■ro PLo rn 



la GLu Pro Pro P.;-.: Thr Ala Val Arq Pr 



Ser S e r' Ser G 1 u a 1 
:: 85 

Arg Asp Leu Lys P\r"q 
PC P 

Val Ala Thr Gly Pro 



A s p G 1 u G 1. u 1."' r o Geu 



A 1 a Pa s p L y s Ala : . 



Gly Asn P\la Leu Ly, 



y /\sn Gly Ser (Li 



;'hr Leu Pro Gl^ 



Glu Gl^' Ser Glu Pi' 
4 G 



rC' Gly Phe PrC' T}:i- Ser Gly Prc) Arq Arq Arg Pro Gly Gys Se: 



4 1 i 



rr: L'/s Asn Aru Tl; 



4 1 5 



4 P' 



^rg Ser Hi? C'y's P^.rg Leu Gly Gin Ala (.Al ;^ 
4eU 4 5: 



er Gly Gly Gly Gly Thr Gly Asp Ser Glu Gly Ser Gly Ala 



4 5u 



Ser Leu Thr Gys Ser Leu Thr Pro Leu Gly Leu Ala Leu Val 



4 ' 



4 60 



4 6^ 



eu Trp' Thr Val Leu Gly PrC' Gys 
4 7 0 



1 0 
1 1 



OP: 
g.p 

I'l: 
1 P 
1 J- 



4 PI 
;:4 

rip- A 

ArtificiaL Sequence 



Synthetic oligonucleotide prO't>e 
4 i"i 1 

taccct gcagtacctc tacc 24 
4()2 
PI J A 



!13> Artificial Sequenc*::^ 



2 ■> S y n t h e t i c o 1. i g o n u c 1 e o t i : i e pro b 

J"> -10 2 

:'t; rj r a ;]gt cattq:^C3qc taqg 2 4 

] ^ VJ 3 

1 1 > 4 5 

! / > DNA 

1 : Artifici:il Seguent;:-- 



.5 ■/ r 1 1 h G t i 3 I i. q o n u c 1 o o t i :i e p r d b 



;0:;> 403 

- rv}ca zzqzc tgat;ja3 3cc ttccq::'^acc tgjjgcaacct cacac 4 5 

,: 1 ]'J-] 

.:]\- 2 7 3 3 

. :li> ON A 

.1 \ :■> H :):n d saoien.s 



1'j2;= 

ggaagr. a c ggggagcttg gatgccaaag ggagga^ggc 

giiaga^gact actca^t^g:: atatttctga ggr3t::*:gta 

iq-22tcac.a*i aotggggact 1 1 acag t cc :: a :: aga accg t 

I';:-:: tg a a l. agcaagaaca atgga-ggcca g :: ;jgg a ag^: t 

:aaagg-aag tcctttt::^- cttt:ctcctt tnggg-ttat 

ogcggcggaa tagaagct atrccgtggt ggaggaaact 



octttgtcac oaat*:t 

rocaggoggg gggtta 

'■jot c a a t c a g g a g a c c 

aggatc^^gtg oggtca 

otagag.agtc octtcg 

.aaacga :cac tctcca 



agca aaggacctgg gt-tggagca 

gggt tgtttccaga gggaacaaac 

gcgg attrgttgct aaazq^qaaa 

2aca gagccctgtg tgcta::gttt: 

agtt ttttcaagct gagctgoaag 

gtat tuctggacaa acaaatgttg 



oagagagcag tcczcctqqq actacgrttc ctctgaagaa 

ttagatgtag gccaaaacaa tattgagaac tatataatca 

<:tattttc:gg gtcctcaccc gcaaacgcag tgatggcagg 

agctggtgct ggacaaagcg ctggaccgag aggaagaagc 



tgggtc::tct 
g a a t a a ^ ■:: a c 
cc t cc 3 agg a 
c a t 2 tgc ag a 
ctct ggcggg 
gagggcagct 
gagggaattc 
t aca ttt gca 
rtgga-cgtg 
c za agt gt t g 
taa t agaca 2 
gtga a agt at 
tgccga agac 
gcccca actc 
aaata cccaq 
t gagct cagg 



] ' 
1 2 



7 0 i 
72t 

8 or 



1; I. aaca ::t ca 
1 caggt ::t a a 
.-iqcaqc - ttt: 

gat t.L -atat: 
aqa tea at z-z 
g a a a a a :: 1 1 ^ 
c 1 1 1 r ctgg a 
dtgccccaga 
g ?gccr gaa a 
agaaaarigg^ 
t ;]aa ate:: 
agag a a aga a 
g acca ^ t at g 
t a aat g a ::a a 
agagagaaca 
■::agagaa t a a 
aggaacagca 
ggacaaatgt 
aaagttaagc 
aggcgat jgt 
gt gat gt aaa 
cagggaggaa 
gagaataggg 
gagctaggto 
caggctgctg 
t. a aaggacaa 
atactggtgg 
ca ^igacacag 



aag aaat gqa 
a t cgaag tea 
at ata-jagt 
aggt-taaq : 

att jaaa jga 
sgtc-: atLja 
aaaaga.aaag 
3 g 1 1 aaa at ] 
atgtggttga 
a aaa t t a gt t 
ggaaaa::tra 
gagcggaat a 
an ga taa raa 
agaa-:-gaa 
a -a g-- -aga 
ggaaaasaag 
catgraaata 
tcgccctaag 
gtgggagatt 
gagagtggtg 
cgct gcagaa 
gagccgggct 
aaa gaa eg aa 
tgtteggrgt 
agagagegeg 
t ggcgageet 
aeggettete 
gaaeaggeeg 



t g g t g g e t a t 
t gg a t gtcaa 
caa a cl c t g 
aa-:ggatgta 
a . -ig 1 1 ::ag a 
g a a a 1 1 g a a a 
agt a.aa-..a 1 1 
ttatgatt:aa 
tat g^aa t tt a 
a : 1 1 1 teagt 
g-taeant-a 
t a ::aaa-t a^:: 
a. a a ::a taaat 
age c e aat a a 



1 1 zac z zaa a 
e tge aea ta 
e-eaggtaae 
aeateeetgg 
gt ctet ggae 
eag aeaaegg 
grgetggaeg 
eggetaegeg 
aaetggtgae 
tggetgtegt 
gtgggageae 
aegegg zcaa 
eegegetegg 
eeageeet ae 
aettget eaa 



e cgceeagat 
egat aat g a a 
agaaeagt ac 
g aeacaqgag 
agagatt gge 
t aa a a aaae.::: 
ga.ggeaa gac 
agt g at a gat 
e aa gee aat 
■g tt t e agate 
ggagga t -ta 
t a a g g a g a c 
atea::t gaea 
gaee gt g-ta 

■::gaag-gtea 
etaate gate 
teteeateaa 
taegaggaee 
eteeeeggeg 
eeaaegaea a 
eeetgeaeeg 
e,aaggtggt g 
aeeagetge t 
aatggagagg 
geaeaggetg 
eea— g ::ea 
etgeetetee 
egtet B'lietg 



etageaetgc 
eetgaattg.g 
agt a a get t e 
tea aegqaga 
aaa a e....g. t ta 
ae t -agat 1 1 e 
a t; g t; :g .g b a c 
gt g a a e g a ee 
a e e t: g a g a a e 
ttgatteagg 
ee-tte-tee 
ae^:^ a et ga :: 
et gaettggg 
a t a g :ai^g at g 
eetgttegte 
gegeta-aga 
et ge-geeee 
eg 2 ggaeaae 
agaaggggtt 
etgageageg 
et-geeette 
agatggtgee 
geggtggaeg 
eaagge'::aeg 
tgageaeege 
gtggtgetgg 
getgeaegtg 
eggaggegge 
gtggtggcgt 



5 0 

)5 r 
1 '"ii; 0 



7 [IM 



1 a (J! 



J: ] 0 0 
.:i:a:> 
.:.ajO 



t. qg<-rlcgqt gtct tcnc :t. c 1 1 cc t ct 1. 1. 1. cg.jtqr:t. cct; gt tv-qt ggcg /:30ft 

' itgcggoLg t gtaggagcjag cagggc:'gg'":c t ggg t. gct.':ct,tgat ^-BS'^' 

aaci;''qa-..]ggi; cccct...t:a'ag qg'.a-i t ct" t. g t ga = icat 'jag^.- gq:"^a^.:aa ag i .'^i"'' 

( -ccMait.. ■:x:ca qricjct a jaaq tat.qaqgt.gt glag. gqaa'-jg aqg a t <av.j' ]g 2-]^-^") 

,'icc.iatqa:]l t 'jaacjl t.aat. c]a a gccaja 1. 1 /.d c;ca^ ■>.iacl... t. aacM ccc :a'i ^JjO-j 

gtgaaatgjg aaagaa:^t.ac a a ■ jcjaaa 1. 1 c t. acc 1 1 ■."^/aa ci a t aa ■/ 1 1 g 25 Bj 

g g 1 1 'a -i a t 3 I t a a g t q j r- ,; a I: a ■.. j 1 1 g a t. I \ [ ri a a t t -a a a t a - t. a 1 1 m 6 ' ^' 

/ittt tgaggc at: ca-.it gc ca i a l. g 1 1. tai t 1. 1 a^-a' Mat 1. 1 at g t gt 2G- ) 

cj t a a t a r t :| t a a g g ci 1 1 1 <:i a t. c t t: g a 1 1 1 1 ta;- 1 c a t g 1. 1 a t' 1 1 1 a a c 1 1. 210 'J 

t qt I ta. .:ia-:ig t gaav.a.i 1 1 t gg t. a t. i v/a tagttai. t.. ;a..s 

. ?AJ > .10 5 
2 11-' 7 98 
on.O:.> ORT 

2 1 5a Ham :> sapiaria 
alOOa .3 05 

M cz G 1 a Ala 3ei G I y I . y s Leu lie (5 ■/ :i: A r g G 1 r i 2\ r c: (5 1 n a .1 I , a^ ^. i 
1 5 10 10 

The Gar ?he Lea Lea Leu Gly Leu Ser Lc'.j Ala Gly Ala Ala Gla 
2 1' a 5 0 

Pro Arg Ser Tyr S-:-! Val Val GIu Glu Th:: -^lu Gly Ser Ser Ph-^ 
V5 4 0 -15 

Val Ti"ir Asn Leu Ala Lys 2\sp Leu Gly Leiu Glu Gin Arg GIu Ph*:; 



Ser Ar-g Arg Gly V.-i] Arg Val Val Sei' Arq Gly Asn Lys Leu H]3 
05 7ti 'O'j 

Lea Gin Leu Asn Gin Glu Thr Ala Asp) Leu Leu Leu Asn Glu Ly;:: 



Lea Asp Arg Glu A.-~p Leu Gys GLy His Thr~ GLu FrC' Cys Val L^^a 

0 5 1 0 L) la 5 

Arg Phe Gin Val Leu Leu Glu Ser Pro Phe Glu Phe ?he Gin Ala 

110 115 I2a 

Glu Lou Gin Val lie Asp lie Asn Asp His Ser Pre- Val Phe Lf -ri 

15 5 130 l-o:. 

Asp Lys Gin Met Leu Val Lys Val Ser Glu Ser Ser Pro Pro Gly 

14 0 14 5 150 



Thr- Thr Fhe 
Asn Asn He 

Va.J l.eu Thr 

Val Leu Asp 

Leu Thr Leu 

Thr Ala Gin 

Lro 31 u Phe 

Ser Pro Val 

Asf) rhr- Gly 

Ser Glu Glu 

Glu lie Glu 

Tyr Glu Val 

Lys Gys Thr 

Pro Glu Val 

Ala Pro Glu 

Ser Gly Glu 

Pr(3 Phe Leu 

Glu Arg Pro 

He Thr Val 



Pro Leu Lys 
1 5 5 

Glu Asn Tyr 
1 7 0 

Arg Lys A-j 
1 ^0 

Lys A i i L^ra 
.T:}:) 

Thr A Li Leu 
.U ■) 

Va.] Tyr i:_e 

Glu Gi.ti Pro 



Gly Pn- Leu 
,hiO 

Val ;'\sn G_y 



He Gly Lys 
Leu Lys Lys 

.■■;''i5 

Asn ::;e Glu 

5 PM 

Val Leu He 
:335 

Thr Mel. Ser 
};50 

Thr Val Val 
.^h5 

Asn Gly Lys 

Leu Lys Ser 
3^5 

Leu Asf Arg 

•no 

Thr Asp Leu 
425 



Asn Ala Glu 
He He Scr 
Ser Asp Gl y 
Asp Aiq illu 
Asp Gly (j J y 
Glu Val Leu 
Phe Tyr Arq 
Val Val Lyi:; 
GLu He Sei' 
Thr Phe Lys 
Gin Leu Asp 
Ala Arg Asp 
Gin Val He 
Ala Phe Thr 
Ala Leu Phe 
He Ser Cys 
Ala Glu Asn 
Glu Ser Arg 
Gly Thr Pro 



A s p L o u A s p 
loO 

VcD Asn Ser 
1 /5 

Arg Lys Tyr 

1 ■;)o 

''M'l G.lu Ala 

. L j r P r o P r o 



.Asp Val Asn 

3 5 3 

'J-ii Gin He 



■ 1 Ser Al a 
.A) 5 

Fy r Scr Leu 
H 

1' !. e A.sn Pro 
3 ■ ' 

Pl'if' Glu Lys 
;i 1 ( ' 

AJ<i GLy Thr 



Asp Val Asn 
34 0 

Sor Pro He 

Ser Val Ser 

..■■ei~ He Gin 
38 5 

Phe Tyr Thr 
4 00 

Ala Glu Tyr 
415 

Ilet. Leu He 
430 



Val Gly Gin 
165 

Tyr Phe Arg 
1 ::0 

Pro Glu [..'-n 
1 'Vi 

Gl u Leu .Ar j 
1 0 

Arg Ser 



Asp Asn /\ i i 
34') 

Scr Glu /iso 



Thr Asp i 
Phe Gin 



Leu Thr 'Lly 
Leu Gin :.Ujr 



Phe Ser ' P; y 
3C! 

Asp His Ala 
;;4 5 

Pro Glu Asn 

0 0 

Asp Leu hy.p 
'7 ^ . 

Glu Asp' Leu 

3 90 

Leu Leu Thr 

4 0 5 

Asn He Thr 
4 30 

Thr Gin Leu 
4 35 



Asn Met Thr Val Leu lie Ala Asp V.il Asa Asp Asn Ala Fro AJ u 
4 4 0 -] ■] A 5 '1 

Phs- Thr Cln Thr ;.;er Tyr Thr hr/u Php 1 Ar.; Gh.i Asn Asn Ser 

4 55 4i.O 4'-h. 

his Alci Lgu His llo Arn Sor Val P-^r Ala Thr A^^p Arq Asp P--r 

4 70 4 7 5 -p'^O 

G]y Thr Asn Ala Gin Val Thr Tyr hor Lou hou Fro Fro Gin A^f) 

1 3 5 4 ^a: r, v-, 

Frc^ His Leu Fro heu Thr Ser hou \A.i 1 her 11^? Asn Ala Asi:> 

5 3 5 0 5 5. 1 i" 1 

Gly His heu Fho A L ;i hen Arg her h^si A;-;r' iG'r Gli: 7G a \.c-\\ rpi, 

5 1:) 52 0 5-^5 

Gly Phe Gin Fho Arq Val Gly Ala hf^r Asp His Gly Sor Fro ALa 

a 3 0 5 ^ 5 5 \ 0 

Leu Ser her- Glu Ala heu Val Arg Wil Val Val hou Asy> Ala A^n 



Asp Asn her Fro ;.S"ie Val hen Tyr I'^ro Lc-u 'Fin Asn Gly Ser Ala 
5 60 5n5 5 H) 

Pro Gys Thr Glu hen Val Fro Arg Ala AG. a Glu Pro Gly Tyr L-3U 
575 5 GO F:SF 

Val Thr Lys Val ^^il A.la Val Asp Gly Asp Ser Gly Gin Asn ALa 

POM F Pi ^5:)0 

Trp Leu Ser Tyr OUn Leu Leu Lys Ala Tfir Glu Leu Gly Leu Plio 
ni')5 010 0:5 

Gly Val Trp Ala H.:.s Asn Gly Glu Val Ar^j Thr Ala Arg Leu L-ju 



Ser Glu Arg Asp Ala Ala Lys His Arg Leu Val VaJ Leu Val Lys 

p:-;5 0,4 0 0,45 

Asp Asn Gly Glu Frc> Pro Arg Ser Ala Tnr Ala Thr Leu His Vil 

^j50 (5 5 5 0 0 -J 

Leu Leu Val Asp Gly Phe Ser Gin Pro Tyr Leu Fro Leu Pro (^lu 

005 6 7 (J t57F 

Ala Ala Pro Thr (^In Ala Gin Ala Asp Leu Leu Thr Val Tyr Leu 

OFO bPS 0-^0 

Val Val Ala Leu Ala Ser Val Ser Ser Leu Phe Leu Phe Ser Val 

605 700 7f)':; 



Leu Leu Phe Val Ala Val Arg Leu Gys Arg P\rg Ser Arg Ala /Ala 
710 715 " ;?L0 



.^■■^er Val Gly Arg Cys Leu Val Pro Glu Gly Pro Leu Pro Gly His 

730 ^ 735 



l.ou Asp Met: Sc r Gly Thr Arg Thr Leu Ser Gin Scr Tyr Gin 

■^'0 74 5 7 50 

^lyr Glu Val Cys Leu Ala Gly Gly Sor Gly Thr Asn Glu Phe Lvs 

"7^:- 7 60 7 6e 

^■•i^^ ^■■■iu Lys Pro lie lie E'ro Asn Phe Pro Pro Gin Cys Fro Gly 

'"^'/O 77 5 78 0 

Pys GLu He Gin Gly Asn Ger Thr Phe Pre* Asn Asn Phe Gly Phe 

785 790 795 

A-n 1 Le Gin 



<7 1::^ ■ -p;. 6 
i.7 ■ ;)r:A 

7:1 : ■ Aytiiicial Sequence 

7:.! ' Gynthetic oligonucleotide probe 
: ; On ■ .i 

op j :ig -i.icgc gcctgaaact gtg 23 

lij ■ ;m7 
P.. IG VAIA 

7.! 1 • /vrPificial Sequence 
:."G:o • 

7-.. 3- Gynthetic oligonucleotide probe 
MOO ^ ^07 

agcgttgtca ttgacatcgg eg 22 

7::10 • 108 
:2i:.- 50 

21: ^ riJA 

1 3 * A2~tificial Sequence 
22(1 • 

.22 3 - Synthetic oligonuclec-tide probe 
:ir)(V- 408 

tt.:i'-:ttv:ictc cattcaggag gatctaccct tcctcctgaa atccgcggaa 50 

:2107 4 29 

■ i:-79 

:2127 I NA 

2 1 • Hr.juo sapiens 



4(MD;. 409 



acccacgcqt ccgcccacgc gtccgcccac gcgtccgccc acgcgtccgc 5:1 
g:gtagccgt gcgccgattg cctctcggcc tgggcaatgg tcccggctrjc l^'O 
cggtcgacga ccgccccgcg t :atqcggct cctcqgctgg tggcaagtat. I'O 
tgctgtgggt gctgggactt cccgtccqcg g-gtggag:;t tacagaqq^^a 2i^') 
agtqgt-gct tat:gqt:caga ggagcag -ct Qctcaccric t: ccagg t q.;^g ) 
ggctgt:jt:ac ctgg:Jtgagg a(jgaGctcct: gcatqacccg atgggcca.?q ^i- ) 
acagggqaqc agaagagqcc aatgcggtgc tgggcctgga cacccaagcjc ■) 
gatcac;3tqg tgatgctgtc tcjtgattcct ggggaagctg aggacaaac^t '] ( ■ ) 
gagttcagag cct a(K:gQcg t(;:acctgtgg tgctggagga gcggaggact ^: ■ i 
caaggtgcaa cgtccgagag aqccttttct ct.ctgqatgg cgctggagca 5C-^ 
ca ::ttc.::ctg acagagaaga gc:agt: at I: ac acagagccag aaqtggcgqa ^5 
at.ctga.:gca gccccqacag aggactccaa taacactqaa agtctgaaat ^0' 
ccccaa.igqt gaactgtgag gagag^iaaca ttacaggatt agaaaatttc 5- 
actctgaaaa ttttaaatat gtcacaggac cttatggatt ttctgaaccc ^Mji' 
aaacggl agt gactgtactc tagtcctgtt ttacaccccg tggtgccgct ^'5:: 
tttctgccag tttgqcccct cactttaact ctctgccccg gqcatttcca BO^" 
gctcttcact ttttgqcact ggatgcatct cagcacagca gcctttctac 8 5- 
caggtttggc accgtagctg ttcctaatat tttattattt caaggagcta 90m 
aaccaatggc cagatttaat catacagatc gaacactgga aacactgaaa ySO 
atcttcattt ttaatcagac aggtatagaa gccaagaaga atgtggtggt lOOQ 
aactcaagcc gaccaaatag gccctcttcc cagcactttg ataaaaagtg 1050 
tggactggtt gcttgtattt tccttattct ttttaattag ttttattatg 1100 
tatgctacca ttcgaactga gagtattcgg tggctaattc caggacaaga IISO 
gcaggaacat gtggagtagt gatggtctga aagaagttgg aaagaggaac 1200 
ttcaatcctt cgtttcagaa attagtgcta cagtttcata cattttctcc 
agtgacgtgt tgacttgaaa cttcaggcag attaaaagaa tcatttgttg 130m 
aacaact gaa tgtataaaaa aattataaac tggtgtttta actagtattg loSc 
caataagcaa atgcaaaaat attcaatag 1379 
<210:> 410 



.21 ] .- 360 
■212' THT 

■ 2 1 2 ■■' liLiruo sap i (:'n."; 
.4 02^- 4 10 

Met. Vol Pi':) Ala /via Giy Arq Arq Pro Pro Arg Val F4et: Arq Lou 



1 



12 



P.^o Gl/ Trp Trp (;ln Val. Pen Leu Lrp Val Lou Gly P.ou 



.J 1. 



ua :;ly' Val 01 u '/al A.Ia Vlu Gla Sor Gly Arq Pou Trp 
2 2 4 G 



e r > .i 1 u 



Glu 21 n PT'J Ala Hni: Pro Leu Gin Val. Gly AJ a Val Tyr Peu GL 



G.Iu ■] 1 u G1-..1 Lou .2^'U His Asp Pre; r-!ot. ^lly Gin Asp P\rq Ala 2d. 

o2 7 m 7 

(du Glu Al.:i Asn A Lii Val Lou Glv Leu A.;:p TLr (;in -Iv AsU' :! i . 



Met Val Moi: Leu G-or- Val Lie Vro Gly G M.i Ala P;iu Asp Lys V. 



53 er 3er Glu Pre- 2.>:'r Gly Val Thr Gys 

: 1 0 



Ala Gly Gly Ala ^'LLi 

ipi:) 



Asp Ser AtlT Cys Asn Val Arg Glu Ser L^;'U Phe Ser Leu Asp Gly 
: 2 .2 1 : X 



Ala Gly AL:i His ?Yie Pro Asp Arq Glu GI-a Glu Tyr Tyr Thr Glu 



i 4 0 



1 4 



Pro Glu Val Ala Glu Ser Asp Ala Ala Pro Thr Glu Asp Ser Asn 



L ^:I J 



Asn Thr Glu Ser Leu Lys Ser Pro Lys Val Asn Gys Glu Glu Arg 



1 7 0 



172 



12 G 



Asn LLe Thr Gly Leu Glu Asn Phe Thr Leu Lys lie Leu Asn Me- 



1 20 



1 ^-^S 



Ser Gin Asfj Leu IL-t Asp Phe Leu Asn Pr-j Asn Gly Ser Asp ^P/s 



ajQ 



2lu 



Thr Leu Val Leu Phe Tyr Thr Fro Trp Gys Arg Phe Ser Ala Ser 
215 22 0 22 2 



Leu Ala Pro His Phe Asn Ser Leu Pro Arg Ala Phe Pro Ala Leu 



2 0 



lis Phe Levj Ala Leu Asp Ala Ser Gin His Ser Ser Lou Ser Thr 
2 4 5 ^ ^ 0 .J 5 2 



Arq Phe Gly Thr Val Ala Val Pro Asn He Lou Leu Phe Gin Gl\ 



265 



Alfi Lys Pro Met A) ^ Arq p[io Asn His Thr Asp nrq Thr Leu (51u 

2': 5 2 80 ^ 2R5 

Th: 2'-.] Lys lie Yt-:: T Aj Asii cOIn Thr GJ y Lie ulu AI.i Ays 

2';'0 2 95 30 0 

hys Asn Va 1 Va 1 Va 1 Thr Gin Ala Asp Gin lie Gly Pro Leu Pro 

30 5 310 315 

Ger Thr Leu He Lys Ser Val Asp Trp^ Leu Leu Val [Tie Ser Leu 

3'. J 32 5 3 30 

i'he Leu He Ser Phe He Met Tyr' Ala Thr He f\rq Thr Glu 

OH. 34 0 34 5 

Ger He Arq Trp [.c- j 11-' Pro Oly Gin Glu Gin Glu His Val Glu 

350 35 5 3 60 

2 10 'HI 
a:h ■ 2 4 
- H2 ■ ON A 

gH ■ OuOHfHial Se:quen(^f? 



/nthetic H q enuc 1 eot ide prot>e 



L.)G ■ ] H 

ri ; iqa jcca qaaqt.aq::qq nat:: 2< 



: 1 ; 

' 1 '-: 



4 Oi' 



1:3: 
] l: 



I 12 
5 

4IA 

vrt:ificial Sequence 

Synthetic ol i qcnucleot ide prohe 
4 12 

atqttc ctgctcttqt cctgg 25 

4 1 3 
4 5 

L'lIA 

Artificial Sequence 



OAynthetic c 1 igonucl eo t i de probe 



4'JfG' 413 

'■qfraotaac tgtactctag tcctgtttta caccccgtgg tqccg 45 



O'lij: 


414 


211; 


H 9 6 


212G 


DlIA 


A:l 3> 


H O'ln o 



' ^(^' -qgct c:cg ctccctctqc 

]■ ir: ^:t;qq ct cqot. qct.q ctqct ct tec 

qqrt:cqqcqc qcqq;jct :^t: t: cct^.'tt t. gqc 

q CM' 'aqca.it t jcca :aqc ..^i"^ t. ;c^' 'q:.i t ja 

t: r-qaa t a ^ ja q :iac 3t_ q :cjq ^; 



tcqqqq tcqcgcqccc 
tc:^cctc3ca 
cage ::eqact. 
c j'_q::Bq ,:t q 
.:a3ac teg -t. q :jq ::ca 



.largqjqqt ge tggaqcaqq- cqqcqcLLgq aLcecgetgq 

qtq^'eficceg q s ::a ::c a q ^ aqt t: ::ct. gL q et: :ag ct t c 

q e ^:M. e q a g J :: t. a g a c g a g a c c ci t c s g c e a *i q ^ :.: a a I. c 

r'a(jqtejaa g g a :q ^tq aqc eccq qt caLq t c -q act t aq 

q..e^aaaeatg 1 1 ^gaq t g'..ej aee<gtttaaa l^c aq g a* ^ 'C::- 

t . a c e a c t c q a t a q c a q a g i a e a c t c e t q c i."^ .:i -g c a j l: a g ci 

■ laqqtatqtq aaqcctg::a"i <i.H a t; ^iaa a :i t. qatq"itq"iaa 

g g a a s a q c 1 1 t g t a a a a "i t g a 1 1 1: t q c h :: t g a a .3 a t a a a a 

aacctacac caae^gagat aeaaaaatea t e ::t g ga^g.^c 

leaatttaea a gc tq a.a::'q g t <g t tccqaa agqgacetga 

J ^'jaqt'gqctc aaagai^agct t -g a agt gca'Z ctgtga-g'gaq 

r:raa-gag:e eratet ggta atgggacaga aacag ggtgg 

atcaocta-gg tgaagcggtg gcagaagggg eagagagagt 

:tec:geagc atccgeaage tgcagtgcta gtcccggcat 

ecgacaggcc tgctccagag Cdcggctgac catttctgct 

agctcccgtt cccoaagcac acteetagct gctccagtct 

aqcttC'-cee tgccttttgc acgtttgcat ecccagcatt 

■„aaqgeeaea ggagtggata gct'gttttca cctaaaggaa 

qaatcttgta gaaatatt ca aactaataaa atcatgaata 

210> -3 15 
21I> 2 95 
2 12> PRT 

2 13 Homo sapiens 
400> 415 

Met Leu Gin (jly Pro Gly Ser Leu Leu Leu Leu 



acgatgctq- 50 
ctgctqcctq lOn 
t ctccta::'aa 1 5': 
t J a.^acq gca 20 [ 
c q a (.] a c c a t q 5 
teat (I a a gca 30 
qccccegtet 3 5 
qctctgcqtq 4 0 
qcttc^a-tq 15-: 
qaact- t gca 5:i': 
gqaag - tcaa 5 
..1 : g i a t li -i t ' ' 
gtgaaggaga c 
caaqagcaag '7 0l 
a g a a -a t g g t ' - 
at ga ac^g aca 
ggagetggeg 
teaagcgcat '^Oi 
cctgatggct 9' 
ccgggatctc 1( 
cage:tgggc 105 0 
teetgagtta llC-0 
aagcccaccc 115 0 
ttttaa 1196 



Fhe Leu Ala Ser 



1 

/^s:. 1-u (Mn 

\'r(.j /\^;ri Leu 

A 1 ^ r:iy Ala 

Tfir l.vs Lys 

Asp Asp 

V.il Lys Asp 

Trp r\ro Asp 

Leu Cys lie 

Glu GJu Ala 

P-.sp Asp Asn 

Leu Lys lie 

Lys lie lie 

Gly Val Ser 

Asp' S€;r Leu 

Fro Tyr Leu 

Thr Sor Val 

T.lo Ser Arg 



Leu Gly 

2 [..) 

Ger Ty: 

Leu '^ys 

') J 

L'?.u G !. y 



Trp r 
Phe 

) ') 

Glu Till 

I : ■. ! 

Arc: Gys 
Met L^'U 

i-;.j 

Pro Leu 

Pro Ly;- 
TAj 

Asp lie 

1 \i 

Lys Val 

2 0 0 

Leu Glu 
21 ^. 

Glu Ar*:; 
. ! ':■ 0 

Gin Gys 

Val Met 
2 1 0 

Lys Arq 

27.S 



Ser Ala 

Lys Arq 

Hi-; Sly 

His G 1 u 

Pro ! J e u 

:ys Ser 

rie 2; In 

Ala Pro 

Glu Gys 

Ala S^'r 

Val ':ys 

Met Glu 

Lys Glu 

Thr Lys 

Asp' Lf'U 

Thr Gys 

Gly Gin 

Trp Gin 

Arg Lys 



Arg Gly 

:A;r /^sn 

.1 1 e G 1 u 

Thr Met 

Val Met 

F'ro Gys 
Val M^^t 
Asp Arg 
Ser Asp 
GLu Ala 
Thr Leu 
He Thr 
S(:^r Lys 
Lys Lys 
Glu Glu 
Lys Gin 
Lys Gly 
Leu Gin 



IP 

Le I Phe 



Gvo Lys 
Tyr- Gin 



Lys Glu 



Lys Gin 



A!.. Pro 
1 lis 

il . s Ser 
\ -;S 

;2ie Pro 

Sis Seu 

1 hO 

'::ys Lys 

Tyr He 

Thr He 
2 

.-:er Val 
■ ' ^) 

Met Asn 

Gly Gly 

2 6 P 

'Pin Arg 
b 0 



Leu Phe 
Iro He 
Asn Met 
Val Leu 
Gys His 
Val Cys 
.Lg'U Cys 
Fhe Gly 
Gin Asr* 
Le:u Pro 
Asn Lys 
Asn Asp- 
Asn Arg 
Tyr Lys 
Leu Trp 
Asp He 
(^lu Leu 
Glu Phe 



G 1 y G 1 n 

30 

Pro Val 

b 

Arq Sou 

0 2 

Glu Gl.n 



Pro A.;p 

J 

Leu A.';p 
1 OS 

Val Glri 

1 ') 



Asn 2^;;;p 
SO 

A.la Tiir 
I 0 2 

Asn A.sp 
] i"i 

Phe Pita 
a S 

Asp Thr 
210 

Leu Asn 



Leu Lys 
2 1 iJ 

Asn hi a 



Val Jle 
:.: 7 0 

Lys A.rq 

28 5 



0 ■ .1 1 6 

1 ■ ::i 



■ : -yrit ti(?t i i"' o 1 i qc jiucl (?ot irlo probf 



1 7 



:l :■■ ■ Ar i f i L:i a I Sequen 



J - ' ..... ^. . . .... . . - ... ..^ ■ . ^ .L J.., 



10 



: c \ * ■ a a 'ii q I g a ■ M q c a a g c t q t c 

: 1 J ■ ^1 1 
Ml. ■ 4 7 
:17 a DNA 

: 1 A - Art L f ic.i a I Sequence 



. ! /: :i : ■ S y n t i"i e t .1 a <a L .1 q o n u c 1 e o t i <^ e p r ■'_) b e 

M: (a;: t ct ttqqccaq'iaa cgacttctcc tacaagcgca gaattgc 47 

.710:- 4 1:) 

711.- 1730 

717a DNA 

7l:l> Hcimc) sapiens 



4 00:- 4 19 
gtgqaggccg 

.-cg,^gcr:cag gg 

cgetggqtgt to 

gctgtggctc ag 

tcctgt ca::at gg 

Iccaccceat tt 

ccqt qcggeg ac 

t. a c q c a t g g t g c 



gacgatgg cggggccgac ggaggccgag acggggttgg 50 

ccctgtgc gcgcageggg gccaccqcac ctacgcgcgc 100 

ctqctcgc gatcagectg ctcaaetgct ccaacgccac 15(J 

ctttgcac ctgtggetga cgtaattgct gaggacttgg 20(j 

aqc^^qa'ic aactggctgt cactg'.jt ct <a cctcgtggta 2 5(J 

ggcgtggc ggccatetgg atcctgqact ccgtcgggct 300 

aatcctgg gtgcgtggct gaactttgcc gggagtgtgc 35(J 

rctgcatg gttgttggqa ::ccaaaacc(:: atttgcctt<r 40Ci 



ctcatygqtg yccayagcct ctgtgccctt g??cagagcc tggtcatctt 4 5'~t 
^^^-^-^-cca<:\cc aaqct: ggctg ccttgtggtt c..:-agagcac c:agcgagcca '^■O'- 
l: g g c a a c a t. g c t c q :;: >: a c c a t g t a a a c c c ■: t g g g c g t 1 1: t q g c c ! > ' 
a:U;gtgctgt cccctg^:^:t ggtcaagzjag ggrgaggaca ttccgttaat 
g-tcggtc:tc t a t: acca :. -c -tgctgg-gt c(]^-atgcctg cagtaacacca t-'^' 
tatgcatctg ggagaglgag ::cc-cca-.:c C(3(a:ctctgc C(;?qggctgcc 'V.-.. 
acjctcaacct cagaqaat^at acaggatggg claa^aqcagc cHK:tcatgtg 
g^iacaaggcc tatgt:(:ata:c agqctgta^ag ct.tggqggqa atgatcggga 
ta.:tct cjccag c 1. 1 ct. cek^ cc at ca:1: qgcigc acfaacctctg t:(]caagc(}igc S'.' 
c.ictccagtg ggttt tcxajg cctctatqqc gc:t;ctct: tea taascgt ttajg 9.11.^ 
gcit:cct:gggq acact cj -at; c ta::gcjc:ccat a tcit ggaccgg accaagcact 9-.i- 
t c.:act:c|aggc cacCoa::at:t cjgc(:t:gtcjcc tot tcta::tct qqcct:gcqt.g I'^i 0 
o(-rt t ta:5ccc Lggtaa:a:aa C|cta:jcagcjga cagacccttg ccctggct gc 1-;. '3 
cacctgctcg ctgctcgqgc tgtttggctt ctcqqtqggc cacgtggcca llCi:) 
t:igagttg3c ggtcgagtgt tccttccccg tgqaqgaqgg ggctgccaca 11!. ^3 
g :;cat gat ::t ttgtgctggg acagqccoag gga^^tactca tcatqctqgc 1. C'O 
ar^tgacggca ctgactgtgc gacgctcgga gcc.:;tccttg tacacctgcc 
agcaggggga ggatccactt gactgqacag tgtL;tctGct gctgatggcc I'sOO 
ggcctgtgca -rttcttcag ctgcatcctg gcggtcttct tccacacccc 1?.^0 
ataccggcgc ctgcaggccg agtctgggga gcccccctcc acccgtaacg 1400 
ccgtgggcgg cgcagactca gggccgggtg tggaccgagg gggagcagga 14^.0 
agggctgggg tactggggcc cagi:acggcg actccggagt gcacggcgag 1^.00 
gggggcctcg ctagaggacc ccagagggcc cg^gagccac cacccagcct IbSO 
gccaccgagc gactccccgt gcgcaaggcc cagcagccac cgacgcgccc It.-.OO 
tcccgccccg gcagaatcgc aggcagggtc aaagcgtcca ggtttattga 16^)1) 
cccggctggg tctcaotcct cattctcctc cccgtgggtg atcacgtagc IVOn 
tgagcgactt gtagtoaag? ttgcccgcca catcgatgga ggcgaactgg IVS'"' 
aacatctggt ccacctgcgg gcgqgggcga aagggctcct tgcgggctcc 1800 
gggagcgaat tacaacjcgcg cacctgaaaa 1830 



' ! 'KT 

■ . ' iiorno s ap i c-ris 

■ A[-.y> .12 0 

:-]--^ Ala aly Prc^ Tlir Glu Aia CI a Thr G]y Leu Ala Glu Pro Arq 

A; t A^a: ^'\a- Ala (Un Arg Gly fl i a Ai r| Thr Tyr Ala Arq Ara Trp 

2 0 2 5 'HO 

V--il \'\\'-^ Aeu Leu Mia lie Ser Leu Leu Aan Cys Ser Asn Ala Ttir 

3 L '1 0 ] 5 

L:-u Tip Leu Ser ?he Ala Pro Val Ala Za^p Val lie Ala Glu Aap 

5 0 5 5 ^^0 

] ,.,, \; T! 1,^1] r^s^r [lot OHaa Gin 11^"^ Aari Trp Leu Gcr Leu Val T'/r 

0)5 7 0 ■ 5 

■Lr.u V.il Val Oer Thr Pro Phe Gly Val 7^1 a Ala 1 1*=- Trp He L-u 

P 0 0 5 '^0 

ArT'J 5A.jr Val Gly Leu P\rq A\la Ala Thr lie Leu Gly Ala Trp L^u 

5 ^ 1 C C 1 ' 1 5 

Asn Phe Ala Gly .:Arr Val Leu Arg Met 50.1 Pro Gye Met Val V..1 

11 0 1 1 ^ 5 L C' 

Gly Thr (Un Asn Pro Phe Ala Phe Leu FL-t Gly Gly Gin Ser L*a^ 

15 5 1 eO 1 ^5 

Cys Ala Leu Ala G.ln Ser Leu Val lie Phe Ser Pro Ala Lys L^'U 

140 l';5 150 

Ala Ala Leu Trp Phe Pro Glu His Gin Arg Ala Thr Ala Asn Met 

1 5 1 0 0 1 5 

Leu Ala Thr Met Ser Asn Pro Leu Gly Val Leu Val Ala Asn Val 

1 7 0 1 7 5 1 ^' 0 

Leu Ser Pro Val Leu Val Lys Lys Gly Glu Asp lie Pro Leu Met 

1-5 I'^O 1.^5 

Leu OiLy Val Tyr Thr He Pro Ala Gly V,;i I Val Cys Leu Leu S-r 



Thr rie Cys Leu Trp Glu Ser Val Pro Pro Thr Pro Pro Ser Al.a 

:i5 CP" .5:5 

Gly Ala Ala Ser Ser Thr Ser Glu Lys Phe Leu Asp Gly Leu Lys 

2 00 2 55 2-;0 

Leu Gin Leu Met Trp Asn Lys Ala Tyr '/a 1 He Leu Ala Val Cys 

24 5 2 50 2 55 



;iy r;]y r-let lie Gly Tie S(^r Ala Scr Phe Ser Ala A(aj l,ou 
2 60 /(>^ 27 0 

;i.ri lie Leu Cvs Ala Ser G.i v H i f-T Glv The 2er Cly 



2 H 0 



o 



,.a. r^ys Gly Ala Leo Fl:io lie Thr Tlu/ ry. y i I n Leu Gly Ala Leu 
2 '"^ 0 2 ' ^ ';■) ^ 0 i"i 

G<i L-u iUy Pr^o Tyi Va 1 Asp Arg Tm Lys His Phe Thr Glu Al<. 

^!e... ?:n ^112 

Gly Lt'U Gy.s Lou Frio Ser Lr'U Aia Gy.-; Va 1 Pro Phu^' 



Ai a LtH; \y. I Ler 221 r. Ltej Gin Gly Gin 22ir Leu Ala Leu Aia Al.d 

^ -2 2i0 ; 'Vj 

i2!] Gy:-' -^u^' Leu L<: u G.I Lc-ui Lii^^ Gly llie Ser Vai Gly Pre \2:i I 

: 2 2 : G ;) 

Ala M^;^- '21 u L-ni A.. ^ Va 1 Glu Gys Sr-r Plie Fro Va 1 GJy Glu ^2! y 

Ala Ala Thr Gly H^.G lie Phe Vai Leu Gly Gin Ala (21u Gly Lie 



1 . e u 1 1 '? M e t L e u 2^ 1 a. M e t T h r A la Leu 12' i r ■ 2' a 1 A r g A rg Ser ' 1 \[ 
:yi2 4')': LVl 

I"Ga-) Ser Leu Ser Thi' Gys Gin Gin Gly C; 1 u Asf" Pro Leu Asp 'Yrp 

\ 1 - 4 : ■] 2 ■ ' 

Thr Vai Ser Leu Leu Leu Met Ala Gly L^^u Gys Thr Phe Phe Ser- 



Cys lie Leu Aia Vai Phe Phe His Thr Pro Tyr Arg Arg Leu 221 n 

4 40 44 2 4 20 

Ala Glu Ser Gly '2 1 u Pr-j Pro Ser Thr /Arg Asn Ala Vai Gly Gi y 

4 22 4eO 4 02 

P\lEi Asp Ser Gly E'ro Gly Vai Asp Art^ Gly Gly Ala Gly Arg -Ala 

4 7 0 4 "^2 4 2 0 

Gly Vai Leu Giy Pro Ser Thr Ala Thr Pro Glu Cys Thr Ala Arg 

4 22 4 00 4';^ 2 

Giy Ala Ser Leu Glu Asp^ Pro Arg Gly Pro Gly Ser Pro His Pro 

200 20 2 2 1':' 

Ala Cys His Arg Ala Thr Pro Arg Ala Gin i21y Pro Ala Ala i2n 

^1 1 "^i '^1 0 ^) '■' ^1 

Asp Ala Pro Ser Ar^:; Pro Gly Arg Leu /Ala Gly Arg Vai Gin Ahi 

5 3 0 iV; 5 2 4 0 



^ ''i Ar^j Phe lie Asp Pro Ala Gly Ser His Ser Ser Phe Ser Ser 
54 P 550 555 

1 re Trp P'al He Thr 

5 6 0 

421 

J l: - 2 4 
■^IP-- DNA 

■:]:■■'■ Ar"t:LPicial Secuencc:' 



2 ^ - ■ P V n I li e t i c o 1 i q o r i u c .1 e o t i :i e p' r o t ■ e 

lOP: 4:n 

::l c caq ccctcctgqa qcac 2 4 
^1 ):> 4 22 
2 IP- DP A 

21 3"' A:-Mficial Seqjence 



) ■ S-/iPlietic ol 1 q':)i]ucl cc t i(Jc proPc} 
402 • 422 

:':n jtcaat;a aacctgga^g cttgg 25 

210 ■ 122 

211 - 4 3 
2:2 • PPA 

2 L ^. ■ Artificial Sequence 



'22 ^ ■ S'/nthetic oligonucleotide probe 
:4 00 - 4.P 

PaP'Jtguacc ggaccaaqca cttcactgag gocaccaaga ttg 43 

:2 10^ 4. .4 
2 IIP 4 'UP 
p:1p:.- DIIA 

-2 LP R^.-mo sapiens 
:4 0(j: 4 24 

gt^ocaoatc ctgctcaact gggtcaggtc cctcttagac cagctcttgt 50 
c-atca\ttg ctgaagtgga ccaactagtt ccccagtagg gggtctcccc 100 
tggcaa^tct tgatcggogt trggacatct cagatcgctt ccaatgaaga 150 
tggccttgcc ttggggtcct gcttgtttca taatcatcta actatgggac 200 
aaggrtatgc cggcagctct gggggaagga gcacggggct gatcaagcca 250 
tccaggaaac actggaggac ttgtccagcc ttgaaagaac tctagtggtt 300 



t (^j...iat:cta gcccacttgg cgqt. a acjca t: 

I g ; M.. ( j > ] g g c t; 1. 1 1 g g ( | g c c a g g t: c j c j i t . a c. t . 

(..: ci y] g a '.j g g a > c a c t. l lea c g g i. g a a a I <\ c 

..it ft g t a c a g t g a t c- g g g a a ( j t.. t c c a 

ggrggaggra ag(-tgagg<;(.: gcctt <-cagg 

> ■ t". c r- a 1. 1 c ci g g t g g a c t c t a cj a ci g g c 

gct-ggatcga gagc:agctgt gccgacagtg 

t t. gat. gt. c^ct tgccacaggg qatt:tggctc 

gt..gct ggaca tcaatgacca ccagccacg g 

J ...... w ... ..... L. ^. .1 >j g V, ,j 

gagctcttga cccagacaca ggccctaaca 
t; c: t c f c a g t g a g c a 1. 1. 1 g (.:: I L g g a t : t :: 
caaacatgca gaactcatag tggtgaagga 
cattt tttga tctggtgtt a actgcctat g 
tcaggtacca gcttggtcaa ggtcaacgtc 
cc::tgcgttt gctgagagtt: ca ctgg;:'a at 
cscctggta::: gcttctcata aaactgac^g 
cccaatgggg aggtggagt t cttcct ::agt 
gctggacacc ttcagtattg atgccaagac 
gacctctaga ::tatgaaaag aaccctgcct 
agggacctgg gtcccaatcc tatC'::::agcc 
ggttctggat gtcaatgaca acatcccaag 
cccagccatc actggtgtca gaagcrcttc 
cttgtcatgg cagatgactt ggattcagga 
ct(;(gctgagc caagagctgg gccacttcag 
acacatacat gttgctaacc aatgccacac 
aaatataccc tcactctqtt agcccaagac 
agccaagaaa cagctcagca ttcagatcag 



gatgcaactt ctgcaacttc 350 
t a 1 1 1 c 1 1 1 1 a g<:igg a 1 1 g t 4 ( ) ^■ 
c. a a g t g t c: ci g a c j g a a c j t c c -1 ! ^ " 
c g a ci c t g g g c c q q g a g g a a 5 i ' : 
t g 1 1 g c a g c t g c c t: - .ac g c; g 5 ^ : 
ttgctcagca caggcaggcg 6-:r 
cgatccctgc c:tggtttcct 6' ; 
tgatccatgt g;]agatccaa 7 v ; 
tttcc::caaag gagagcagga 7': ; 
aacacggata cc::ctggaca 8\ 7 
ccctgcacaa ctacactatg 8-: : 
attgtgggc:: ct:gatga ;3ac 9::'; 
gctggacagg gaaatccatt 9'g! 
acaatgggaa ccccccaaag I'g.tQ 
ttggactcca atgacaatag 
ggaaatccaa gaagatgotg IM^O 
^aaaagaccc tcjaccaaggc 1 1 !" 0 
aagcacatgc ctccagaggt 1700 
aggccaggtc attctgcgtc 1750 
a-gaggtgga tgttcaggca 1300 
cattgcaaag tt:ctcat':aa 1350 
catccacgtc acatggg-.:ct 14 00 
c::aaggacag ttttatt<jct 1450 
cacaatggtt tggtccactg 1500 
gctgaaaaga actaatg<jca 1550 
tgqacagaga gcagtggccc 1600 
caaggactcc agcccttatc 16 5C) 
tgacatcaac gacaatgc:ac 1700 



c't.ot qt.ttga gaaaagcagg t:atgaagtct: ccacgcqgga aaacaac^tta 1750 
v'ccl.ctct tc acctcattac catcaagqct catgatgcag acttgggcat ISOO 
t \ .it ^^qaaaa gtct;cat.acc gcatccaaga ctccccagt t gctcacttag IviSO 
tagctattga ctccaacaca qgagaggt t: a c:tgctcagc;q gtcactqaac l';)^-:) 
t.atqaatjaqa tggccggcn.t. t. gag 1. 1 v.: q gt: ga t cgcag aggacagcgg i -r,:} 
acaacr-catg cttgcatcca gt: gLct ct ot gt: ggc^t caac c:t: ct... tgrjat g /J'Vi) 
rcaat..gataa toccccagag gLggtccagc ct.gtgc::cag cgatggaaaa .;:a^0 
gcraqcctjt ccgtgcttgt gaatgcctcc acaggccacc t get gg t gcc z:!"!) 
cat cgagact cccaatggct t: gggcccagc gggcactgaa acacctccac I [ 0 
tggccactca cagctcccgg ccattccttt tgaaaaccat tgtggcanga g.?--) 
gat gcagaat cgggggci^aa tggcigagccc ::tctaaagc:i tccgcaatgg : ]'■■') 
aaat;gaagac caccLcttca tactcariccc tcatacggg;] cagctgt:cg .: <■■■) 
ta-:aatgt aac caatgccagc agcatcjt:tg ^gagtgagt^ qgagctgjag a 
at agtagtag aggaccaggg a agccc rccc t tacagacca gage ^atgtt ..-I'^m 
gagggtcatg tttgtaacca gtgtggacca cctgagggaa tcag-ccgca ^ 
ag-ctgggga cttgagcatg tcgatgctga cggtgatctg actggctgta 
atgttgggca tcttcgggtt gatcct(jgct ttgttcatg:: ccatcrgccg gS^n 
gacagaaaag aaggacaaca gggcctacaa .atgtcgggag gccgagtcca Ii'i'm 
cctaccgcca gcagaccaag aggccccaga aacacattca gaag(^cagac 
atcaacctcg tgcctgtgct aaggggtcag gcaggtgagc cttgtgaagt ;:700 
cgggcagtcc cacaaagatg tggaca;agga ggcgatgatg gaagcag:^ct /.V!!!") 
gggac-cctg cctgcaggcc cccttccacc tcaccccgac ..:ctgtacagg I'BOO 
acgct^cgta atcaaggcaa ccagggagca c^ggcggaga gccgagaggt ..:850 
gctg-aagac acggtcaacc tccttttcaa ccatcacag^g cagaggaatg /'^OC) 
-ctcccggga gaacctgaac cttcccgag: cccagcctgc cacaggccag :S^5.0 
ccacgttcca ggcctctgaa ggttgcag.gc agccccacag ggaggctggc 3000 
tggagaccag ggcagtgagg aagccccaca gaggccacca gcct.::ctctg aO^Ci 
caaccctgag acggcagcga catctcaatg gcaaagtgtc ccctaagaaa /WOO 
gaatcagggc cccgtcagat cctgcggagc ctggtccggc tgtctgtggc ;-.1^0 



t:gcctt^gcc ■[jaqzqqaacc ccgtgqrigga (jctcactgtg (la 1 1 ct: cct :: 3?.'J-') 

ct (j*: t ^gca a a t. :: t c ag ctgctgtcct tgct^calca (jg ;]caa 3 1 1 a 3.:-vJ 

cag:cr3aac .:aaa(::cacag aggaaat.aag t a .^t t gga ag::cjgg3gg 3 -iOO 

-ag:ag;j:igt :^c:iat ccc-ig acaaag^itgg a a -a :.j 7 1 a-a i a :] :]q t g ^ ^g 3 VjO 

^aa.i j:ia:iga :a.-:aiiga :icig cj^iggaagggc at:t. t :^ ^a t a tajaag^gga- a-]:!.) 

t a -a::*: :]t 3a ag^aactgct a^jaaga^^gag 1; g t "i a ::j t t j g gac :: aljO 

:aag :Fi - tg:jL -Lj^^aaatiyg accggc::gag jg-aa::tyar c:gg:at:jga a^r:) 

tgg :;^Hga::L .:t ■:ttt: jcac ctcaacacaa :i.-caa-qt 7a c^3l a r a a'-'jO 

::-a:-^gatg -t^ragacac ;].jaggajcag -ig^aa^ttca a g ^a ;3t: aa j ;j l.-a') 

a 3 3 n 1 ^ ^1 J --'^ l^J- t J^igaa Juac :.i .ja-j jg.^ j j a: jg j j :i .j } n'^a 

■--t':-r---- L3^J^t.:?aac t: ::actg::t gg 3 g :i ga t g ..: r g^3aaag::gr a /'J') 

',-:anait3a -cgrgg^;^:^,:^ agcctaagag ;j-^aL:^cgg- g ::t - 1 -gg c 3 'a'l 

^egagjgagg aaa::taagtt tagaattggc :":a ::c.a ga a g^::t^aggaa a-.aj'i 

tgaaagt,g-a agggga^aca ggtggaaaga -ggggaatga g^gaaagagc 3'^b^\ 

ag agg :.ig a gcag::agaag ::aggtgcatg t^aacatacc taagaagaat a -ti! I'i 

■at g-j 3 1- :aaa g.a acaagggg a -t gaggat ^ gtgg saaag a gat ggt ttc a T': 

taa iat.:ttg taactaacta gatagaggcg g::ctgagaaa ttt:agggt,ga lanii 

atgatg^ :tac ccacacag ag gaggcaagag ::accaggact aaaagctgac 4 n.^T' 

rgaoaaaagc agccccttgt aagcagctct gagtcttttg gaggacaggg 4 100 

aag^gtttgtg gatgagataa gtgtttcctg gaaaaacata tgtggagaac 4 150 

aaagggtcag tcctctggca gaacagatgc cacggagtaa cacaggcagg 4100 

aaaggg^ ggc cttcttgggt agcaggagtc agggggctgt accctggggg 4. "SO 

ag'::aagfjaaa tgctctctga cctatcaata aaggaaaagc agtaaaaaaa 4 30(.i 

.a a a a .a a a a a a a a a 4 313 



:.ll 0- 


> 415 




:ill: 


' 1184 




:112: 


^ PFT 




:il3: 


' HC'ino sapiens 




MOO: 


' 415 




net 


Met Gin Leu Leu Gin 


Leu Leu Leu Gly 


1 


5 


10 



15 



( ly Tyr Leu Phe L*?u Leu Gly Asp Cy3 Gin Clu Val Lhr Thr L^u 

2 J 2 5 

^ihr Val Lys Tyr G : ri Va.l Ser Glu Gla '/.n Pro Ser Gly Thr 1 

10 ■]'■]' 

]^Q Gly Lys Leu 'G > Gin LiIu L(ui G 1 ■/ Arg GLi Glu Aro Arg A.r'j 



Gin Ala i^ly Ala A Lj F'he Gin Val Leu An Leu Pro Gin Ala P^'.i 
nl -.0 v. 

FT? rit' Glr. Val A.;;r) Ser Giu Glu Gly L-u Leu Ser Thr Gly /\:yi 



Arc: Leu Asp* Af'g G i v.i Gin Leu Cys I\r ■ L. n Trp Asp Prc' Gys L^ -a 

val Ser Ph«.- Asp G;ii Seu Ala Ihi Gly /L:p Lea Ala Lea lie :i i a 

:. la 1 : s 1. ■) 

Val (Vlu ILr* Gin Leu Asp lie Asn Asp His Gin Pre- Arg PL-.' 

; -v. 1 -la 1 

F'r'j Lys iSly Glu G 1 ri Glu Leu lLIu lie S-'i" Glu Ser Ala Ser L^ ■ .i 

] .;a M ]/: a 

Ar^ Thr Arg lie ?ro Leu Asp Arg Al 3 L- :u Asp Pro Asp Thr Gly 

laS It, [J ] iVj 

F'r-j Asn Thr Leu flis Thr Tyr Thi Leu S'.'r Pro Ser Gla His L^he 

1 7 ij : / V I h 

Ala Leu Asp Val lie Vai Gly Pro Asp 'llu Thr Lys His Ala G\u 

1::;L r>0 l'-^. 

Leu lie Val Val Lys Glu Leu Asp Arg Glu lie His Ser Phe Plv? 

SOO .'! h5 S ] 0 

Asp Leu Val Leu Thr Ala Tyr Asp Asn <11 y Asn Pro Pro Lys Ser 

.:1L SiO 22 5 

Gly Thr Ser Leu Val Lys Val Asn Val Leu Asp Ser Asn Asp Asn 

220 2 a 5 .MO 

Ser Pro Ala Phe Ala Glu Ser Ser Leu Ala Leu Glu lie Gin Glu 

.":4 5 2 50 2L5 

Asp Ala Ala Pro Gly Thr Leu Leu lie Lys Leu Thr Ala Thr Asp 

/: K> 0 2 5 2 V ij 

PrC' Asp' C^ln Gly Pre- Asn Gly Glu Val Glu Phe Phe Leu Ser Lys 

2'/^ 20 0 /H5 

His Met Pro Pro lAlu Val Leu Asp Thr Phe Ser He Asp Ala Lys 

2'^0 2-^5 200 



rhr Gly Gin Val Leu Arq Arq Fr:o l.eu Asp Tyr GIu Lys Asn 

30 ^ 310 M.5 

Vrc' Ala Tyr GLu VjI Asp VaJ Gin Ala Arq Asp Leu Gly Pro ;\.;n 

3.0 ■ 33 3 ■ OJ 

Fro lie Pro Ala il:.- Gys Lys Val Leu lie Lys Val Leu Asp ''il 

3L. 3 LJ :. ;0 

Asn Asp Asn lie Pr- 3er lie His Val 10 1 r Trp Ala Ser Gin Pro 

30: 3S3 :..)0 

Ser Leu Val Ser Glu Ala Leu Pra Lys A-:p Ser Phe lie Ala L-a 

0)' 3 '0 .-. '3 

Val Met Ala Asp As]. Leu Asp Ser Gly 11..5 Asn Gly Leu Vsl ii..s 

OO' 3 -''J .:.0i! 

Oys 'Trp Leu Ser tI.s vllu Leu Gly tils Piie Ai q TjOa Ly;-: At. q '!0i: 

] e- 1 to 1U:> 

Asn Gly Asn Thr 'lyr Met. Leu Leu Thr Asn Ala Thr Leu Asp 'Ay :} 

}]■ 1 : ^) IPS 

Glu Gin Trp Pro Lys Tyr Thr Leu Thr l.-u Leu Ala Sir. Asp s; ! n 

Is^ ].-iO 133 

Gly Leu Gin Pro L-.^u Ser Ala Lys Lys ■.An Leu Ser lie (3in 3:.-^ 

LL ^ ].;s 1,11 

Ser Asp lie Asn .Asp .Asn Ala Pro Val :Oae Glu Lys Ser Arq l"/r 

P^V. POI -pp; 

Glu Val Ser Thr Al\; Glu Asn Asn Leu Pio Ser Leu His Leu lie 

I'/ii I'LO 1"P 

Tnr lie Lys Ala Mrs Asp Ala Asp Leu i3 1 y lie Asn i^ly Lys Val 

105 100 ^;'^0 

Ser Tyr Arq He Gin Asp Ser Pro Val Ala His Leu Val Ala Tie 



Asp Ser Asn Thr (lly Glu Val Thr Ala Gin Arg Ser Leu Asn Tyr 

310 3 00 0.:0 

Glu Glu Met Ala (31y Phe Glu Phe Gin Val lie Ala Glu Asp Ser 

0 30 035 510 

Gly Gin Pro Met Leu Ala Ser Ser Val Ser Val Trp Val Ser Lou 

5 4 5 5 5 0 ii 5 5 

Leu Asp Ala Asn Asij Asn Ala Pro Glu Val Val Gin Pro Val Leu 

'■60 ' u5 0''0 

Ser Asp Gly Lys Ala Ser Leu Ser Val Leu Val Asn Ala Ser llir 

^75 000 585 



Gly His Lou Leu Val Fri) He Glu Thr Pro Asn Gly Leu Glv pro 

o-)0 5':^ 5 600 

Aid Gly Thr Asp Giis Prj Pro Leu Ala Ttir His Sei: Ser Arq Fro 

o ■.)'.) f) 1. u 0 1 b 

Pho Leu Leu Thr Tur 11-- Val Ala Arq A:;p Ala Asp Ser Gly Ala 

oPi) OPS b30 

Asn Cjly Glu Pro l^-.;u Tyr Ser lie Arg As.u Gly Asn Glu P\la His 

o 6 ; 0 h 4 P 

Leu Phe He Leu Asn Pr-:;. His Thr Gly G:.n Leu Phe Val Asn Val 

oPO 605 6^)0 

Thr Asn Ala Ser S-jr Leu ILe Gly Ser G !.u Trp Glu Leu Glu lie 

6uP 6 '0 6 ^P 

Val Val Glu Asp G Gl / Ser ?t:o Fro L-a Gin Tin" Araj /Ola Ijou 

6--0 () V.) 

Lou Arq Val Met PI ■ Val Thr Per Val Asp His Leu Arg Asp S-r 

Piiu aa5 

Ala Arq Lys Pro G.y Ala Leu Ser Met S-^r Met Leu Thr Val T ..e 

MO a 'P:0 

Cys Leu Ala Val L-a.j Leu Gly lie Phe 'P i y Leu lie Leu Ala L^-u 

^Pl) 7 ''-0 '/ ■■;P 

Phe Met Ser He Cys Arg Thr Glu Lys Lys Asp Asn Arg Ala Tyn 

'Ppi !■]', :P^a 

Asn Cys Arg Glu P\ia Glu Ser Thr Tyr Ai a Gin Gin Pro Lys Ar :i 



Pro Gin Lys His He Gin Lys Ala Asp He His Leu Val Prc^ Val 

7 7 0 1 7 5 71: C) 

Leu Arg Gly Gin Ala Gly Glu Pro Cys Glu Val Gly Gin Ser Hj s 

7 RE. 7 00 7 00 

Lys Asp Val Asp Lys Glu Ala Met Met (:;iu Ala Gly Trp Asp Prr. 

POO Pop 8:0 

Cys Leu Gin Ala PrC' Phe His Leu Thr Pro Thr Leu Tyr Arg Thr 

^10 8P0 80 5 

Leu Arg Asn Gin Gly Asn Gin Gly Ala Pi'c- Ala Glu Ser Arg Glu 

8 30 SOP 8 4() 

Val Leu Gin Asp Thr Val Asn Leu Leu Phe Asn His Pro Arg GJ n 

8 4 5 & 0 'r i p 



Arg Asn Ala Ser Arg Glu Asn Leu Asn L(.'U Pro GLu Pro Gin E'ro 
8 60 8t'5 870 



Al.i Thi CM V Gin Pro Arg Ser Arg Pro L-u Lys Val Ala G.ly Ser 
S 7 S 8 P) 8 8 5 

frc Thr Gly Arg P-m Ala Gly Asp GJn G !. y Ser 31 u Glu Ala Pro 

3 ■ j ■) 90 'J 

Gin Arg Pr ) Pro Pil. i Ser Ser Ala Thr ' i Arg Arg Gin Arq Hi s 

PIP 

leu Asm Gl/ Lys \' i 1 Ser Pro Glu Lys -A \ Ser Sly Fi o Arg ^In 

P'l ^P) 93'"l 

lie Leu Ar I Ser P.^'i Val Arg Leu Ser 7:1 Ala Ala Phe Ala a 
■) p; I a 

Pirg Pisn Pro Val iGa Glu Leu Thr Val As}) Ser Pro Pro Val 'Tin 

Gin lie Ser Gin L^ u Leu Ser Leu Leu Pis Gin Gly Gin Phe G:.n 

Pro Lys Pro Asn iL s. Arg Gly Asn Pys Tyr Peu Ala Lys Pro G Ay 
o:-:.-) y.y. ) )(: 

Gly Ser Ara Ser Al ."i lie Pro Asp Thr Asp Gly Pro Ser Pila Arg 
PPP IP'a.i liip! 

Ala Gly Gly Gin Thr Asp Pro Glu Gin Glu Glu (jly Pro Leu /Tap 
101 (■) 1..)!^ l(-iyCi 

Pro Glu Glu Asp Leu Ser Val. Lys Gin Lva Leu Glu Glu Glu L-u 
IPPP IP;" IP Gi 

Ser Ser Leu Leu P-^sp Pro Ser Thr G^ly L-.a Ala Leu Asp Arg Leu 
IP 4 0 IP-rj 10 PO 

Ser Aia PrC' Asp Pro Ala Trp Met Ala Arg Leu Ser Leu Pre Leu 
lOPP lOtP;) 10 65 

Thr Thr Asn Tyr Arq Asp Asn Val lie Ser Pro Asp Ala Ala Ala 

107 0 107 5 i(ipo 

Thr i^lu Glu Pro Ara Thr Phe Gin Thr Phe Gly Lys Ala Glu Ala 

108 5 10';iu 10 "pP 

Pro Glu Leu Ser PrC' Thr Gly Thr Arg Leu Ala Ser Thr Phe Val 
1100 1105 lllCi 

Ser ijlu Met Ser Ser Leu Leu Glu Met Leu Leu Glu Gin Arg Ser 
1115 IlPO 11.5 

Ser Met Pro Val Glu Ala Ala Ser Glu Ala Leu Arg Arg Leu Sr^r 
113C' 11P5 ll-;o 



Val Gys Gly Arg Thr Leu Ser Leu Asp Leu Ala Thr Ser Ala Ala 
1145 1150 1155 



Ser Gly Met Lys Val Gin Gly Asp Fto Gly Gly hys Thr Gly Th 
1160 1165 11'/ 

vUu Gly Lys Ser Arg cn.y Ger G-r G-r Ger Gor Arq Gys G* i.: 
117^ 1 ] (j 

;:lU-> 4G6 
::1 1 2 1 
2i:-. ■ OGA 
] 3 ■ ■■ A r t. i f i c i a 1 S e q u o n c e 



;yrG:hotic o ] i g r^nuc 1 (.-ot .i pr^-^be 



icat qcctcca g^q qt -^c 



;-a t. i f .i cG al G(..'qvjt.MiCf:. 



7.G:^ ■ yri tG:e t; i c .1 i j'. ini jc 1 • '*"^t i G'..^ pa^'be 
■l').G- .177 

r. :j< 1-3 qqa tqcttqqg^t qtt:q 24 



g::i 



■IGW 
■ ) 

DGA 

711 A 2; r t; j f i c i a 1 S e q li g n c e 

GJ2 0> 

gAAG ■ Gynthetic oliqonucleot ide pr^Dbe 
MOO:- '123 

t^qqai^a'-ctt cagtattqat qccaaqacag gccagqtcat tctqcgt cqa 5 0 
210;- 429 



711 
2 1 7: 



2n37 

Hi'jrno sapiens 



:4 70: 4 29 

cggacqcqtg ggcggacgcg tgggggaqaq ccgcagtccc ggctgcagca 50 

c<::i:gggaqaa gg ca gac eg t gt gaqqqgg z ctgtggcccc agcgtgcLgt 100 

gqcctcgggg agtgggaagt ggaggcaqga qccttcct ta cact t cgcca 150 

loaqtttcct catcqactcc agcatcatqa ':zacczccca gatactattt 20li 

l^_tqgatttg ggtgqctttt crtcat^jcqc oaaitgttta aagactatga 2 50 

qat:acgt(:ag tatqttgtac aggtgatctt ctccqtqacq tttqcatttt 300 



c.llq a c; cat g 1 1 1 q a g r tea t: c a t c t; t: t: g a a a t c 1 1 a g q a g t a 1. 1 g a a t: 3 0 

agcagct.-cc g- t a 1 t: t; t; ca ■la^iaa^i t g c\ar^<rX qtn^q t aa t t < : t' gc t- 4C0 

it'-'-tgg:. t ^-■aa^-ggt.^ - a ta tg. v t. lgjar,,rt.tl a I t a i- g ca ^' a 

at ataa::g,:ict a^^tgcataaa caaagaar g..- 1 1 1 r. 1. 1 cataj tt^t^g tajtgg 5('0 

afgaacta ta t g t a 1: t: t '/t t ^.M. gg..iacir-t a (jga^jat. ^■^< ^at ttcrmli c\ ' 0 

/igcaaa.jaa catgggalct ratiaait^ga acag-.:!: caj t a ag^.^caj^jg t. l g G( 

gt: gtajat :.gg ag t ga ct a atga(-l.ct. tc 1. 1 t«:-tggatt tggtaat. gta 6' ij 

aaatg^c:a3t a aa'::t. t a '^a r g t t a-..'^ t a c^ta:^agga :i t ■ i t. g a t. g^-j . vi - ''an 

gga t .-i ^ t /t a qcccl q^a^-^'.: ggcQMatajct (;jaaa..:aaa..i t g ga ta^i t. ga t.. Cri 7 ''a 

t aag'"'aa :iaa q-i aa agg.i t g^^■-ia t gc n -a r ■ gaaga a 'a:i a gt" Ma. i.:ig 8a'' 

g':jgg::i :ig r. gc a^. aac.^-^i-iC'^ :i ■ ac^ggt. i. t. ■ ^ t '-jL^g-'ia a t. g/i l,-aia^it.i.jt g*. 8''|j 

t acc.:i ::t. 1. aa gi^at '"^a':]';ja,"j g t. ga..iaa r ct. tacta^tatt c.ia (jcjci a g 9ai'i 

t'-jgatgcttt ggaaga=itta agaaggcagc ttttL':tgga a.ii(^dact ga t 9''0 

c:atatg:"ata cca a gg a ^jag aatagaatac rccaaaa'^ct t^aagggga^^i la'")0 

atatt r taat r r tat tggrt act t ttt eta tatttact gt gt a t ggaaaa K i'=>0 

ttttcatggc taccat:aHat attqt ttttg atcgagttgg gaaaacggat 1 ! 'J 

c::tgtca::aa gaggcattga gatcact'jt*^ aattar. ctgg gaat ■:a::3a 1 1 118 

tgatgtgaag ttttggtccc aacacatttc cttcattctt gttggaataa l::0 

tcatc^tcac atccatcaga ggattgctga tcactcatac caagttcttt lilj 

tatgccatct ctagcagtaa gtcctccaat gtcatrgtc:: tgcaattagc 

acagataatg ggcatgtact ttgtctC'::tc tgtgctgctg atccgaatga l.v8 

gtatg^cttt agaataccgc ac'^araatca ctgaagtcct tg';jaga3ctg 1-10 

cagttcaact tctat::a::cg ttggtttg^-at gtgatcrtcc tggtcagcgc 1-18 

tctctctagc atact-::ttcc tctatttggc tcacaaacag gca^cagaga 18'8 

agcaaatggc accttgaact taagcctact acagactgtt agaggcragt l'-'8 

ggtttcaaaa tttagatata agagggggga aaaatggaac cagggcctga l^vj 

cattttataa acaaacaaaa tgctatggta gc^tttttca c ^ 1 1 'icd t a gc lo8 

atactccttc cccgtcaqgt gat actatga ccatgagtag catcag::cag llOt 



aacatgagag ggagaactaa ctcaagacaa tactcagcag agaqcatccc 17^0 

gcgtggatat gaggctggtg tagaggcgga gaggagccaa gaaactaaaq ISf'O 

jtgaaaaata cact:q:Taact ctggggcaag acatqtctat ggtagctqao 1^!0 

-aaaacacgt aggatMiccg ttttaaggt- cacatgqaaa aqgttatagc IHO 

■.^itgccttga gartg.^ctca ttaaacatca(] aga-tgtaac aaaaaaaaaa 1 0 

iauaa.iaaaa ag(3gc(igccq cgactctaga gtcjacctgc agaaqcttqg 2')r'0 

■:c^.;|ccatggc ccaacl:tgtt tattgcagct: tataatg 2037 



4 30 
4 5 5 
FRT 

Homo saf'i.en^ 



riot: Ser Phe Leu ] .] a Asp Sor S-r Tie net He Thr Ser Gin IJ- 

' 10 1^, 

l.eu Phe Phe GJy Ino Gly Trp Leu Phe Phe Mot Arg Gin Leu t h- 

2 0 25 -) 

Lys Asp Tyr Glu 1 Lr^ Arg Gin Tyr Val \'al Gin Val He Phe ?er 
^-'^ 10 IS 

Val Thr Phe Ala Fhe Ser Cys Thr Met Ehe Glu Leu II- lie Fh- 

55 .p, 

Glu He Leu Gly Val Leu Asn Ser Ser Ser Arg Tyr Phe His Tr:-> 

Lys Met Asn Leu Cys Val He Leu Leu He Leu Val Phe Met Val 
BO B5 9;j 

Pro Phe Tyr He Gly Tyr Phe He Val Ser Asn He Arq Leu Leu 
^'5 100 ins 

His Lys Gin Arg Leu Leu Phe Ser Cys Leu Leu Trp Leu Thr Phe 
110 115 HO 

Met Tyr Phe Phe Trp Lys Leu Gly Asp Pro Phe Pro He Leu Ser 
125 130 135 

Pro Lys His Gly He Leu Ser He Glu Gin Leu He Ser Arg V-il 
1-^0 145 ^ 1^30 

Gly Val He Gly Val Thr Leu Met Ala Leu Leu Ser Gly Phe Gly 
155 160 1.3L 

Ala Val Asn Cys Pro Tyr Thr Tyr Met Ser Tyr Phe Leu Arg Asn 
170 175 ^ 180 

Val Thr Asp Thr Asp He Leu Ala Leu Glu Arg Arg Leu Leu Gin 



190 1^5 

Thr Met Asp Met I :.e Tie Ser Lys Lys Lys Arq Met Ala Met Ala 

2nc ::io 

Ara Ar'.-; Thr [-let ^'hc CUn Lys (AL y Glu '.'al His Asri Lys E-ro Ler 

Gly ?he Tip (LLy [-let lie Lys Ser Va 1 ':'hr Thr Ger Ala Ser (^ly 

Ser Glu A s rt Leu T h i' Leu I 1. e G 1 n G 1 n ( u \' < i 1 / \ 5^ p> A 1 ,~i L eaj CAm 

.L;t :::,o 2 b'. 

Glu Leu Ser Arq (Lin Leu Ptie Leu Glu Thr Ala /^sp Leu Tyr Al<. 

s:aO 2h2 .:7e 

Th.:: Lys Glu Ar^] lA e Glu Tvr Ser Lys 'Arr Fh^:> Lys Gly Lys '^y:" 
h'/h ;i8':- 

Fhe A:^n FLe Leu iLi.y Tyr ?I:r. Vho Ser Tyr f^ys \^al Trp Ly;-. 

S'Hl i-'L-, A^in 

llo Fhe Met Ala 'Air lie Asr. Tie Va 1 I'ti- Asp Arg Val Gly Lys 

I ' s ^ : -A ' ' 

Thr A;:p Pro Val TLr Arg Gly lie Glu AL^ Thr Val Asn Tyr L*^'U 

VO L:': LA; 

Gly lie Gin Pne A;.p Val Lys Fhe Trp ;LrL Gin [Fls Lie Ser Fh*;; 



He Leu Val Gly lie He l.:e Val Thr .L;;r He Arg (^ly Leu Leu 
3 '■,("■ L:) : A:) 'J 

He Thr Leu Thr i.,ys Phe Pne Tyr Ala H-- Ser Ser Ser Lys Ser 



Ser Asn Val He Val Leu Leu Leu ALa Gin He Met Gly Met Tyr 

'/rO 5'Sb 

Phe Val Ser Ser V,il Leu Leu ILe Arg Met Ser Met Pro Leu Glu 

Tyr Aig Thr He He Thr GLu Val Leu 'Aly GLu Leu Gin Fhe Asn 

■110 Mb A 20 

Phe Tyr His Arg 'Lrp Phe Asp Val He Phe Leu Val Ser Ala Leu 

■ISO 1 30 4 30 

Ser Ser ILe Leu Pn*- Leu Tyr Leu Ala ILis Lys Gin ALa Pro ^.^Lu 

440 445 4 00 

Lys Gin Met Ala Pro 
4 0 0 

:-..210> 431 



.-. 2 1 1 
' 1 r. 



1 i J' 



4 37 

}io:ao sapiens 



■ unsure 

■ 7:^:, ^U, 1 1 3, 1 57, 224, 2 97 

■ urii:n'Own base 

■ 1 2 ;. 

iqq:ii:U qy aq c S'jqag ecttccttac aet^ C'j :ca I q agl 1 1 cete:a 

c!:'S;a-:j sa t: ca t: aa t: t acctcccriga nactattttt tgqatttqgg 

■ 1 1". t' 22 t e n g c g a a t. g 1 1 1: a a a g a c t <i t g a q a t ri c g ta ^ a g t: a t g 
acn igc gat ctt -at a gtgaagtttg <:.a:a L t. L c 1 1 caccatgttt 
■tca'.ea tctttg.aaat cttnggagta t:tgaat.agca get cccgLta 
c a *.. j j a a a d t g -a a e a t; g t g t: q t a ..i t. t.. 1 g c t g a e t g g t; t r~i t e a 
gce^.tt ttaeatrqqe tattttattq t (ja qtaia t at caqaeta'Stq 
aa-- ja - g a t ^. 1 1 ^ 1 1 er: t. qt a ta: Itatqgetja catttat.gta 
caq 4 'J 7 



2 2 



2'.)' 



1 I 4 2 ■ 
1 2 - DNA 

1 3 • Heino s ap i ens 



1 • unsure 

2.- 31, 66, 81-32, 34, 122, 184, 187, 232, 241, 400, 424, 427, 434 
3 ' unkneiwn base 



:4 00> 4 32 

gtgttgc:ct tggggagggg aaggggagcc nggcccttte ctaaaatttg S'!' 

gccaagggtt tctttnttga attccgggtt nngnatacct tcccagaaaa 1 

t.attttttgg atttggggta gntttttttc atgcgccaat tgtttaaaga 

ctat.gagata eigtcagtatg 1 1 gt a ca ggt gatnttntec gtgacgtttg .:iJL 

L':att.t t cttg caccatgttt gagctcatca tntttgaaat nttaggagta 2Sl 

ttgaatagca gi^tcccgtta ttttcactgg aaaatgaacc tgtgtgtaat 20^'. 

tctqctgatc ctggttttca tggtgccttt ttacattggc tattttattg 35C 

tgagcaatat ccgactactg c^ataaacaac gactgctttt; ttcctgtctn 4iJi" 

tta^:ggctga cctttatgta tttnttntgg aaantaggag atccctttcc 4 50 



c^attctc 4 57 
^ .":in > 4 33 

^ ; ;:o 
.n . ■ :)>]A 

.■]; ■ .'artificial Sequence 

Jynt.hetic ol i gonucl eoL i de probe 

■ li'" 4 -;3 

i. = c* g-T.iqcc ggagccttcc 20 

. 1 ■ 4 '^4 
1 i 

■ c:;A 

i •■ ■ Ai tificial Se.quence 

■; ■"- Synthetic ol i gcnuc4 eot i de prche 

:]■■■■■ ■ 4:-4 

t'C tt a tgcagtagtc gg 22 

' ]' 4>.5 
41 

:2:2 • i:'i:A 

Ai'tificial Sequence 

: Synthetic oligonucleotide probe 
:4(:m:i 4 35 

att'ijtttaaa gactatgaga tacgtcagta tgttgtacag g 41 

:s: 0 • 4 36 
31 : - 3951 
:313.- H'NA 

.313-- Hc-mo sapiens 
-:400; 436 

ct. .-gcgcagg gatcgtccca tggccggggc tcggagccgc gacccttggg 50 
■igg'^ctccgg gatttgctac ctttttggct ccctgctcgt cgaa-tgctc 100 
t. t.:tcacggg ctgtcgcctt caatctggac gtgatgggtg ccttgcgcaa 150 
■rghgggcgag ccaggcagcc tcttcggctt ctctgtggc- ctgcaccggc 200 
agtt^cagc- ccgaccccag agctggctgc tggtgggtgc tccccaggcc 25C' 
'-t agctcttc ctgggcagca ggcgaatcgc actggaggcc tcttcgcttg 300 
<-:;::gttgagc ctggaggaga ctgactgcta cagagtggac atcgaccagg 350 
gagctgatat gcaaaaggaa agcaaggaga accagtggtt gggagtcagt 400 



' J 1 1 ^ •q'.jagcc aggqgcctgg gggcaagatt 
t. g... jq-aagg cagcgaqtqg accaqatcct 
:*^'a.tgctt tgtgctcagc ragga::ctgg 
qqi. qc-gqaat gga figt tct g Lgsg^gacqc 
\ aqgt tctgc cag::aggg-a -agclgc::qc 
< . c • . t c c t c: 1 1 t g q :i o c c cca g o a a ■:: t a t a 
qt gq..qctct gtg::araggg at ra ;5cggac 
t c r t: a c g a g q c g g g :) g --a g a q 3 a ■ j a a. g c a 
Lccct gccaa ::ag-:'t a at i: t qg :t tctcta 
gtgcgtqcag aaq<3g:tgag at ttv^t gg -t: 
c a a g g q t g c r ^ t g g t a a t ■ : c t : g ■ :: a a q g a 
ccgag qttat: ^ctgt :tg.jg gagcgcctga 
ct:gg-Lqtgg ::^gacc:caa -a jtgatggc 
tgccc^ctaa *:tctttga<7c gcaaagaaga 
tgtacttgaa ^cagggggcjt caatgg i^ctg 
tgcggat ccc ctgactccat gttcgggat:c 
cctcaazcaB^ gatggctttc cagatattgc 
gtgatgggaa agtcttcatc taccatggga 
aaacctt :ac aggtgctgqa ggqcgaggct 
ctactocctg tcaggcagct tggatatgga 
tgctggtggg ctccctggct gacaccgcag 
atcctccatg tctcccatga ggtctctatt 
ggagcagccc aactgtgctg gcogccactc 
tctgtttcag ctacattgca gtccccagca 
c::ggaotatg tgtta-gatgc ggacacagac 
tccccqtgtg acgttcctga gccgtaacct 
C'::tcgqgcac c^gtgtggctg aagcaccagc 
gL:catgttcc agctccagga aaatgtcaaa 
agtgaccttg tcctacagtc tccagacccc 



qttacctgtg cacaccgata 4 50 
c^gagacgcgg gatatgaLtg 
cca t ccg gga t g agt t g ga t 5 b ' ' 
ccccaac:]cc atgaacaatt tc^'i 
ct t ct cc :^-.:'r gat.agcc=ict t''--^ 
attggaaggg ca-::ggccagg 7i;:v- 
ctggca race tg;;acga:'gg "'c"' 
ggacrcccg: ctcatcccgq 
ttgactrqgg gaaaggtctg &':■:' 
ggagr:::ccr: g::qrcaacca 
caq::gc:ag*: cq:ctggtg- 9': ■ 
cctcrgg:tt: tggctac^ca lO'-l 
tggr::igjcc tgatagt(3gg 10': ) 
gctgg^g.jg*: gctgtgtat j 1 lev) 
gqat:tC'-:cc tctccggctc i:a'"> 
age r t: gg .:t'.j tcctgggcjg-a l.M.ni 
agtg'jgtqcc ccctt^gatg lOoc 
gcagc:rggg ggttgtcgcc 1 :;i:")0 
gtg.jgcatca agagcttcg(j 1 M'O 
tgggaaccaa taccctgacc I-IOC' 
tgct:cttcav:f ggccagaccc 14 [-^O 
gctccacgaa gcatcgacct 15(X) 
ggtctgtgrq gacctaacgq L'^.^C' 
gctatagi^:: : tactgtggcc I^jOO 
cgga'jgctcc ggggccaggt l^'-bO 
ggaagaaci::c aagcaccagg 11 00 
atgaccgagr ctgtggagac 1 r^ij 
gacaagcttc gggccattgt lo':iO 
tcggctccg(| cgacaqgctc ISbO 



^-tqqccagqq qctgcctcca gtggccccca 
a ( vi c ccaq c g g g c: a g a g a t c c a c ^ t c c t q 
■ ■ a . ; q a t c t g ( - c ci g a c j t : a a 1 1.^ i. q r a q c I q q t 
a q c t. c a g c g a c a c g g a a 1 1: c c: a a cctc t q c 
a > q c (.^ t. g t 1 1 g a c t g a g t. g g c: a g c c a 
ggtcaccaac ctgccatcgg acccagccca 
atGcccatga agc(::Ccigct: c ctaggtcatgc 
t: a g g g g t. c c g q g c (2 ct g q a c c c t q c q q a g 
tgagaatgcc t ccca t. gt t g agtgtgagct 
g t c c c c a g g t c a c c 1 1 . c t a c c t; c : a t. c c: 1. 1 a 
oagaccacgg aactgaaggt a ga get get g 
agagctgcat ccacjtctctg aacga gcccg 
tgtccattgc aggaatggcc attcc^cago 
gtgaggggcg agajacccat gcagtctgag 
caagtatgag gtc '^cggttt ccaaccaagg 
gctctgectt cct'::aac3tc atgtggccta 
tggttgctgt acciraatgca ggttgagctg 
gcagaaaggg ctttgctctc ccaggcccaa 
acagtaggga taggaggcgg cgggagctgg 
cctggtgagc ggcaggagcc cagcatgtcc 
tgagaagaag aaaaacatca ccctggactg 
gtgtggtgtt cagctgccca ctctacagct 
c:atgtctggg gccgtctctg gaacaqaa^c 
tgtgaaqtcc ctggaagtga ttgtccgggc 
ccrataaagaa ::ttgatgctc cgagat gcct 
gtatacttgg accccatggc tgtggtggca 
catcctcctg gctgtactgg ctgggctgct 
tgctcctgtg gaagatggga ttcttcaaac 



t cct caa t gc cca cca gccc 1 9 n Q 
aag-aaggct gtggtgaaga 19 J 
cc Bcgcccgc 1 1 ct gtaccc r:0"0 
cc at gqatgt g(;jat ggaaca '■■") 
gteattggec t. (jgagct (^at 1' 
gceccaggct qatggggatg . l':-.) 
tteetgactc actgrractac . .:'■:) 
aaq.acaetct :K:ctgtccaa . .]': a 
ggqgaa-:cc:c .;=tgaagagag . i 
gcacctccgg gat cagea 1 1 v'- > 
ttcigccaccja t.cagtgagca ^ i 
t g t. e 1 1 (::a 1 1 g a <:| c t: g c: a a . ' 1 ^ ■ ' ) 
aactcttctt ctctggtgtg /"q"') 
cgggatgtgg gcagcaaggt ^.t 
ccagtcgctc agaacC':::t gg /-t-ai'i 
atgagattga caatcjg^jaag /a-.^i'i 
gagggcggge aggggc.:tgg "Vgn 
catcctccao ctggatgtgg JV.^i.i 
agccacctga gcagcaggag :;8 0ri 
tggtggccag tgtcctctgc l.SSij 
cgcccggggc acggccaact: :V90n 
ttgaccgcgc ggctgtgctg :i95i") 
tttctggagg agtactcagc ::-00'J 
caacatcaca gtgaagtcct 3050 
c c a c a g t g a t c c c a g t g a t g 3 1 0 ;"i 
gaaggagtgc cctggtgggt 3150 
ggtg-tagca ctgctggtgc }20''^ 
gggcgaagca ccccgaggcc 3250 



t qcccc agtaccatgc ggtqaagatt cctcgggaag 

gL t f:aaggag gagaagacgg gca^irca t c ::t gag^aacaac 

■ '■jg ::cigga gggcc^;jgat gcBcaccaca tcc^g^ctg:: 

: >-.-.ja jctg^ gcccc^^tgg gcatccajgg zc3:^qz3cc:j 

-.itgt -c^ca J cct ^g.:-*:gt jqclgcc-^c -a t 1 1 c 

-tratt:ggga tgaag:igggt agagtgggot gctg^tgtcg 

tggcaggatc gc}ct :f:ca ggggcacaga cct^'zzccac 

icc'i.czcacz caactl-Z'^cc tagag t. gc t gtgagargag 

tcagggacag ggccat ^ggg tagggtg:^ga 2gg;j:agggg 

■■:aa.ag ^t.ggg gagsag^gat cct <Ha t ccc t tcct ztccca 

^t. r-i,:ic :iggac C':-c iiag jacc t (^cct: cccc :j gaa;5tgcct t 

jt.cggggaqg agg::tg*:gtc ac^gactaag gctgctcctt 

:cctctcatc t ga';:ct t: agt ttgctgccat cagtctagtg 

^tc<5t':tatt tattaa:jaaa tatttgagaa caaaaaaaaa 
1 3051 



a c a c a g a 3 \ > 
tggggcs 
tgBcggg 



g-c a-.vi 

C^t 3'rj:i 



cc taggt t 3^ 'y. 

ccagagitgj 3^ a 
ca tcaag 
■:ca'::aag 
agtggg*: 
tgtcctg 

ttcaccctg*: 3 7 5m 

aaccragag u 2 ^: L a 

ctctagtt-:: 3f;3'.- 

gtttcgtggt j 'aija 

aaaaaaaaaa 3 95i.i 



a a z : ai." ' 
aaa 3 65't 
a t 3 3 7 1 1 



437 
: 1 I : ■ 1141 



:al2 
13 



PRT 

Hcimo sapiiens 



MOO 437 

Met Ala Gly Ala Arq Ser Arg Asp Pro Trp Gly 
1 5 10 



Ala Ser Gly He 



'3ys Tyr Leu Phe Gly Ser Leu Leu Val Giu Leu 
30 2 5 



Leu Phe Ser Arq 



Ala Val Ala Phe Asn Leu Asp Val Met Gly Ala Leu Arg Lys Glu 
35 4 0 4 3 



i31y Glu Pro Gly Ser Leu Phe Gly Phe Ser Val 
50 5 5 



Ala Leu Hrs Arg 
60 



i31n Leu Gin Pro Arg Pro Gin Ser Trp Leu Leu Val Gly Ala Pro 
65 7 0 7 5 



(31n Ala Leu Ala Lou Pro Gly Gin Gin Ala Asn 
i^O 85 



Arg Thr Gly Gly 
90 



Leu Phe Ala (3ys Prcj Leu Ser Leu Glu Glu Thr 
05 100 



Asp Cys Tyr Arq 
105 



Val Asp He Asp> Gin Gl. y Ala Asp Met Gin J.ys Glu Ser Lys Glu 
1 1 11 I2n 

Asn Gin Trp Leu Gly Va ] Ger Vai Ary G./r Gin Gly Pro 'lly Gly 
IG': 1 ^'1 I3G 

! y- lie Val Thr Gy.r Ala Wis Arn '^^yr G]m Ala Ar^:j Gin Arq 'Ml 

i;"' :.sm 

P\::vp Gin Me Leu Gin Thr Arg Asp Hot ll^ Gly Arq Gys Phe '/,il 

1')': it.M itG:. 

i--'u G'jr i31n Asf' Gev. Ala lie hrg Asp Gin Pea As}a Gly Gly ^'iIk 
p.'-;. IP, : 

Trp Lys Phe Zy- G h.: Gly Arq Pre iAIn GA/ ?iis Gin Gin Phe G A/ 
I '■:< ':■ l '^'"1 1 G: 

[-ie Cys Gin Gin Gly Thr Ala Ala Ala P}.^- Ger Pre Aep Ser liie 
Pa-' P''-. Pl' 

Tyr Leu Peu Ph-E' Gly Ala Pro i:;iy Thr Ayr Asn Trp Lys Gly Thr 
PI'- P ■ ' I ■ ' ■"■ 

Ala Ara Va] Glu Pen Gys Ala 'Jin illy G':i Ala Asp Leu Ala his 
pA. ,AA. PIP 

Lea A.sp) Asp Gly P:"<j Tyr Glu AAa Gly G]y Glu Lys Glu Gin Asf) 
P 1 /' ' /' P 

Pro Arq Leu He Pr^i Val Pro Ala Asn Ger Tyr Phe Gly Phe :-:er 
JPP PPP P/C' 

lie Aspi Ger Gl'/ Pys Gly Leu 'Val Arq Ala Glu GLu Leu Ser Phe 



Val Ala Gly Ala ^^ro Arq Ala Asn His Lys Gly Ala Vai Val lie 

P 9 0 /: P "3 1 J 0 

Leu Arq Lys Aspi Ser Ala Ser Arq Leu Val Pro Glu Vai Met Leu 

■i05 ^ -.10 PI 5 

Ser Gly Glu Arg Leu Thr Ser (:;iy Phe illy Tyr Ser Leu Ala Vai 



Ala Asp Leu Asn Per Asp) Gly I'rp- Pro J\sp Leu lie Val Gly Ala 

335 ::40 P45 

Pre- Tyr Phe Phe Glu Arq Gin Glu Glu Leu Gly Gly Ala Val Tyr 

G^GJ ;-5P IPG 

Val Tyr Leu Asn G.ln Gly Gly His Trp Ala Gly He Ser Pro Leu 

>d5 A7U P'/5 

P^rg Leu Gys Gly Ser Pro Asp* Ser Met T'he Gly lie Ser Leu Ala 

:ho •■8 5 3';^0 



i': J.v-ij (;iy Asp lA?y} A^n Gin Asp ' VI y The Pm Asr^ Ho Ala Val 

:A^S 'DO 4-15 

'Ay AJa Vro 1- he /.sp^ GJ y Asp Cly I.ys '..pi 1 ['h^-^ II-- Tyr His Gly 

^10 lis 4.a'! 

G-r G.-U Gly Val Vd 1 Ala l,ys Pro Gv^r Gin Val Leu Glu GLy 

4?^ 4 30 4 A, 

Gill Alci V.il Gly J jo Lys Ser FGie rG y i^yr G^-r L'-i Ser Gly 3er 

4 10 i;0 P:>a 

!.-u Asr:- Ilet. Asf^ 4iy Asri Gin Tyr Prj A.^;p Pt.ai Le.j V^il Gly G'-r 

4 0^. loO 4»:)0 

/\ Gi Asp lOi r /A a ;Gi 1 Geu IGie Ar :t /Aa A: a Or:) Tie Leu Hi.;-: 

^ /O 4 /5 4:- a 

i\ His Glu \'=il Ser lie Ala Pvd Arq Ser He Asp Leu Glu 



Gin i ro Ayai Gys .G 1 a (.Ay Gly His Scr ''il -Sys Val Asp Leu Afi.i 

")() ^ v-^ ■:, 

G.il ^^yr; rho' S^r Tyr ll^, Ala Val lA-j G.-r Ser Tyr Ser Pro Tar 

0 10 ^00 00 0 

\'al OA a Leu Asp Tyr Val Leu Asp Al s hsp Thr Asp Ai'q Arq L*;^i.; 

0 30 OSO 04 0 

Arg Gly Gin Val Ore O^rq Val Thr i-Tie '.r'^u Ser Ar 5 Asn Leu IJl.u 

04 0 'ga:i 000 

Glu Pro Lys His i41 n Ala Ser Gly Thr \^ii Trp Leu Lys His el 1 

0 00 OoO 07 0 

His Asp Arg VaJ 0:ys Gly Asp Ala Met TTie Gin Leu Gin Glu Asn 

07 0 -AO 00 0 

Val Lys Asp Lys Leu Arg Ala He Val V,j1 Thr Leu Ser Tyr Ser 

0 .Aj 0 .? 0 ^g;. 0 

Leu Gin Thr Pro Arg Leu Arg Arg Gin OvI a Pro Gly Gin Gly Leu 

00 0 010 010 

Fro Pro 00a 1 Ala Fro lie Leu Asn Ala ri 1 s Gin Pro Ser Thr i41n 

00 (J t'lPO 00' Ci 

Arg Ala Glu He His Fhe Leu Lys Gin Gly Gys Gly Glu Asp Lys 

000 e4 0 04 0 

He Gys Gin Ser A^sn Leu Gin Leu Val His Ala Arg Phe Cys Th^r 

K'P eOO Ot-0 



Arg Val Ser Asp Thr Glu Fhe Gin Pro Leu Pro Met Asp Val Asf- 
tOO t)7 0 o7 5 



Cl\ Thr Thr Ala I.eu Phe Ala Leu Ser Gly Gin Pro Val lie Glv 

68 5 69-) 

I:r:ij GJu Leu Met V^L Thr Asn Leu Pro Ger Asp Pro Ala Gin Pr ) 
^■■^3 ^':0 70'. 

GJn Ala Asp Gly A-^p Asp Ala His Glu /da Gin Leu Leu Val Me; 

'GO -15 

Len Pro Asp Ser J-j Pis Tyr Ser Gly \A1 Arg Ala l,eu Asp P - 
'■".0) 30 7:5 

^'-Ilj Lys Pro 1 --j Gys Leu Ser Asn G.u Asn Ala Ser His VjI 



f-'Ju Gys Glu Leu 0:y Asn Pro Met Lys Arg Gly Ala Gin Val Tjir 

■"■P) 7>)0 7t)5 

Ptie Tyr Leu He [-i Ser Thr Ser Gly lie Ser He Glu Thr Tnr 

■"^1 7 '5 7':r, 

Glu Leu Glu Val GPi Leu L(o.i Leu Ala llir He Ser Glu Gin Pa 

'■- 5 7 )0 7 ae 

Pen His Pro Val G-o- Ala Arg Ala Arq V'.l Phe He Glu Leu Pr-;. 



Leu Ser He Ala Gly Met Ala He Pr.j '^Jn Hn Leu Phe Phe S^-r 

S.iO spa 

Gly Val Val Arg i^ly Glu Arg Ala Met 'A. n Ser Giu Arg Asp Val 



Gly Ser Lys Val ty;-, Tyr Glu Val Thr Vvl Ser Asn Gin Glv '^In 

i^-lo xtO ^ 85 5 

Ser Leu Arg Thr U-\i Gly Scr Ala Phe Leu Asn He Met Trp Pi.^ 

^^'0 Sk>5 870 

His Glu He Ala Asn Gly Lys Trp Leu Leu Tyr Pro Met Gin Val 

S^O R85 

Glu Leu Glu Gly Gly Gin Gly Pro Gly |-;in Lys Gly Leu Cys Ser 

r':^0 S'.-^5 qoo 

Pro Arg Pro Asn T:e Leu His Leu Asp V.ii Asp Ser Arg Asp Arg 

'"-^':'5 a 10 5 

Arg Arg Arg Glu Leu Glu Pro Pro Glu Gin Gin Glu Pro Gly Glu 

9. JO OP 5 930 

Arg Gin Glu Pro S-r Met Ser Trp Trp Pro Val Ser Ser Ala Glu 

9 •■5 :mO '[^.^b 

Lys Lys Lys Asn He Thr Leu Asp Cys Ala Arg Gly Thr Ala Asn 

950 95 5 960 



.1 vai rh 



■ro Lc^n Tyr S^-;r ['ti'? Asp Ara Ala Ala 



H i Va 1 Tri.) i.M y Ary L-'^a Ti}:^ Asn Thr Phe Aeu G 1 a 



9oiJ 



a Tyr- t-c]' Al.i Veil. Ia':::' ^'*^r L-1..1 Glu Val ilo Val Ar^:.i Ala Aari 



1 00 0 



i n 1:1 5 



TOr 'Oil Ly:^ 0-:r Oo;-' I 1/ya; Asn I/'U M*A. Oaa Arq Asp /Ma 

lOli;) 1015 lOyo 

":\.r Vail In- rro \0A h]"t Vai 'Y/y Lea Asl' 1-^ro Met. Ala V.:i] 

10 2.:. 10 00 10 35 



ai .-a a Ala 1 



IOm') 



Tty~ Ti-y V3I lie I, -.a..] Leu Ala Val a-^u 
1 0 4 0 1 n ■ , 0 



Oly Lea L^"a.] v,^] Ltva Ala Lrai Leu Val Lra.i Lea.: Lea Trp L;/^: 
100 0 1000 lOeO 



et.. !.Oly 1 :a 



1 I ') 7 ! "I 



lis L.r'j 01 u Ala Lhr Val ?.r~e 
1 (yj ? 1 oor. 



01 ri Tyr" Uii^ Ala 70^.1 Ly,:; lie- lAo Arcj (.01... Asy> hiq Gin (Oln Lhf:' 

1 0 7 0 109; 1 n :i 0 

Lys Glu Glu Lys Thr Gly Thr lie Leu Ara Asn Asn Trp Gly S-^r 

1100 110: nio 

Pro Arg Arq Glu Gly Pro Asp Ala His Fr-j lie Leu Ala Ala Asp 

llla 112: 117:0 



;iy [lis Pro Glu Leu Gly Pro Asp Gly His Pro Gly Pro Gly Thi- 
ll 0 'J 113 5 114 0 



<0 11 
<:0 1 ' 



<-l')ir 
<.P.L-^ 

<01 1: 
■ 0 1 .A 
aO..! 0: 



■138 

24 

DNA 

Artificial Sequence 



Gynthetic o.Pi Qonucl eot. i de probe 
438 

gacacc gcagtgc^tct tcag 2 4 

439 
2 4 
DNA 

Artificial Sequence 



G y n t: h e t i c o 1 i q o nucleotide p r ob c 



'■-■]00> 4 39 
g^-'tqct.qqqg actqcaatgt a get 2 4 

;):■■> 4 40 

' 1 1 4 6 

<.;12:- DNA 

<. 13-' Artificial Sequence 
<: 2v)> 

• ' ^ ^ ■ ■■ S y n t : hi e t... i - ; c2[. i q o n a c .1 e o 1 1 ci e p r o e 

<4 )()> 4 4 0 

'-''^'■^-ct-rrav. qtctcccatq aggrctctal tgctccacqa aqcatc 46 

; (J> 44 1 
.:. > 1 :H54 
<z. ■ 2 > DMA 

<z ] > Wono sapiens 
'■"4(2 44 1 

c::cacc(K:jqc qcaqqoagcL q.iQtqgacqq ctcqaqacgq cqqcqcqtgc 50 
-::cagct:cca gaaagcagcg agtlgqcaqa qcaqqqct;?c atttccaqca I'JO 
gaaqctc^cqa gcacaqtgct qqctcacaac aaqatgct :a ziqgtgtcaqc 1-0 
cqtactqtgt qtgtgtgcag ccgcttqgtg cagtcaqtct ctcgcagctq 200 
c:qcgqcgqt ggctgcagcc gqggggcggt cggacggc(jg taattttctg 210 
gatgataaac aatggctcac cacaatctct cagtatqaca aggaagtcgg 200 
a :agtggaac aaattccgag acgaagtaga ggatgattat ttccgcactt cSO 
g-jagtccagg aaaacccttc gatcaggctt tagatccaqc taaggatcca 400 
tgettaaaga tgaaatgtag tcgccataaa gtatgcattg ctcaagattc 4 20 
tcagactgca gtctgcatta gtcaccggag gcttacacac aggatgaaag 200 
aagcaggagt agaccataqg cagtggaggg gtcccatatt atccacctgc 250 
aagcagtgcc cagtggtcta tcccagccct gtttgtggtt cagatggtca 600 
t^-.cctactct tttcagtgca aactagaata tcaggcatgt gtcttaggaa 650 
sacagatctc agtcaaatgt gaaggacatt gcccatgtcc ttcagataag 700 
cccaccagta caagcagaaa tgttaagaga gcatgcagtg acctggagtt 750 
cagggaagtg gcaaacagat tgcgqgactg qttcaaggcc cttcatgaaa 800 
gtggaagtca aaacaagaag acaaaaacat tgctgaggcc tgagagaagc 850 
agattcgata ccagcatctt gccaatttgc aaggactca- ttggctggat 900 



qtrtaa-aqa cttgatacaa actatqacct gctatt:ggac caqtcagagc 9'i0 

Lcagaa^]cat ttaccttgat aagaatgaac agtgtaccaa ggcattcttc 1000 

Licilt-t rqtg acacat.ac:aa ggacag 1 1. 1: a atatclaata atqaqtgqtq 10'":0 

ctnr\_Qi:[_ic c a q a g a c a q c a c'i g a c c: c a c c t: t g c c a g a c t g a c] c- 1 r a g c a 110 0 

ci \ ril I c.iq a a g (- g g c- a g qq g a a a g a a g r t. ^ c t: a (j a c a (.] t a t a t. c t: c c 1 : U 

^^t.gt.qt(^at:.q aagat':jgtta ctacaagcca acacaatgtc atgqcaqtgt lODO 

t.gqacaatgc tggtgtgttg acagatatgg aaatgaagtc atgggatcca i:::'30 

gaat.aaatgg tgttgqagat tgtgctatag atttt,gagat ctcajqgagat i:-;q] 

tttgc:tagtg gcgatt:ttca tqaatggac^t gatgatgagg atgatgaaga 13-v) 

cgatattatg aatgatgaag atgaaat.tga agatgatgat gaagatgaag l';-)) 

gcjgat. gatga 1. ga t gcj t ggt qatgaccatq a t g t a t: aca t ttgattgatq 1-V.:') 

acagttcaaa tcaataaatt ctacattt.ct. aatattt_aca aaaatgatag I'm;) 

(.:ct atq. taaa attatcttat tccccaat..aa caaaat.gatt ctaaacctca la!; ) 

aatatatttt gtataatt;it ttgaaaaatt gcagctaaag ttatagaact 

ttatgtttaa ataagaat::a tttgctttga gtttttatat tccttacaca lt>^'0 

aaaagaaast acatatgcag tctagtcaga caaaataaag ttttgaagtg l''(-0 

at act a 3a t aaattt t tea cgagaaaaaa ctttgtaaat ct t acat aag r.'^O 

qaaaatga:a gctagtgctt gggatcgtac atgttaattt tttgaaagat ISOC' 

aat'ictaagt gaaatttaaa ataaataaat ttttaatgac ctgggtctta 1850 

iggatttagg aaaaatatgc atgctttaat tgcatttcca aagtagcatc 1900 

".tgotagacc tagatgagtc aggataacag agagatacca catgactcca 1950 

'iaa-aaaaaaa aaaa 1964 

:.:10 > 
:J11 ■ 4 3 6 
:::12 ■ ?RT 

:013:' Hono sapiens 
;4 00:- 4 42 

Met Leu Lys Val Ser Ala Val Leu Cys Val Cys Ala Ala Ala Trp 
1 5 10 15 

Cys Ser Gin Ser Leu Ala Ala Ala Ala Ala Val Ala Ala Ala Gl y 
'^^ 25 30 

Gly Arq Ser Asp Gly Gly Asn Phe Leu Asp Asp Lys Gin Trp Leu 



'Ihr Ttir Ilo Ser Gin Tyr A^p L/s Giu V.^ii Giy Gin ^rrp A:;ri Lyr^ 

'0 t;M 



(■^) /G 

Giy l.ys Grc) FGio A.'^ p Gin A Gi L-Mi Asp ]■ t o Ala I^ys Asp IG-o Gy:;- 

: (■) Sii 

Goi: pys M<^t. Lys f^'s Sor A:q !!is Lys '/.il Gys 11'^^ Ala Gin Asp 

A"J J IGG) 

:-';r C;ln Ti'ir Ala V,::l Gys I i (.^ :-i^r liis Arg Ar^j Geu Thr His Arq 

\](^ 1 1 V: ISii 

M^G Gys Gli.1 A] ;i i ; 1 y Val Asp [lis Arq Gin Trp Ara Giy lao 11.-^ 

1 ; a : j J 13 ' ) 

L'-: G*:r Ths r^vs Gvs G\r: G-/a Kr^ v^] Tvr T ro Gr,r laas ^G, i 



Gys Giy Ger Asf^ Giy His Tl'ir Tys G<.?r Ga*:^ Gin ':;ys Hys Pou Gla 

Tyr Gin Ala Gys 'J.^i Lou Giy Lys Gin 11^:- Ser Val Gys Gy^ Gla 

IG] 17: G-iJ 

Giy His Gys Pro Gys Prci Ser Asp Gys Pro Tar Ser Thr Sor- Arq 

To it:- 19G 

Asn Val Lys Arq A 1 <3 Gys Soi As^.^ Loii ''^ L.; Pno Arq -jJu \G- i 1 AJ a 

G''0 .Gp: GIO 

Asn Arg Leu Arg Ju-p Trp Phe Lys Ala L^'U His Glii Ser Giy Gei^ 



Gin Asn Lys Lys Thr Lys Thr Leu Leu .\r:g Pro Glu Arg Ser" Arg 

GiO G -G. G4C) 

Phe Asp Thr Ser Tie Leu Pro lie Cys i/ys Asp Ser Leu Giy Trp 

Met Phe Asn Arg Lr-u Aspi Thr Asn Tyr Asp Leu Leu Leu Asp Gin 

G>;".0 ."gG:. G7CI 

Ser Glu Leu Arg S^.-r lie Tyr Leu Asp) Lys Asn i^lu iSln Gys Thr 

:y'^ :i>:o gsg 

Lys Ala Phe Phe 7u-n Ser Cys Asp Thr l^yi' Lys Asp Ser Leu lie 

G-:^0 G9:. 300 

Ser Asn Asn Giu T:rp Cys Tyr Cys Phe I'lln Arq Gin Gin Asp; Pro 

3 0 5 :i 1 0 > 1 P 

Pro Cys Gin Thr Giu Leu Ser Asn lie Gin Lys Arg Gin Giy Vai 



3 3 0 



ly^' I^y-^ I-eu l.eu Gly Gin Tyr lie t'ro Leu Cys Asn r; I u Asp Gly 

3 3 3 3 40 3 4 3 

'1 y t 3y; Lys Fr^.; Tht" iSin 3'yS G:y Jer Va 1 G 1. y Gin Cyi] Trp 

330 3 53 3 30 

f"G'-' V.i : Asp Arq Tyr Gly Asm Gin Vnl Met Gly S^n: Arg 11-- Asn 

3 0 3 < 7 0 3 7 3 

Gly V.A.. Ala Asp r-y.; Ala lie A^-p 10:0 Gin 11- Gnr Gly Asp Phn 

33 0 38 3 3 90 

AAi So- Gly Asp FTr- His Gin 'Tip Tlir Asp Asr^ Gin Asp Asp Gin 

3^^3 100 4 03 

Asp Asp I l.e Mot A:.:ri Asp 'iln Asf:^ 331 n lie sGnj Asp Asp A sr.) Gin 

n J 1 1 3 4 2 0 

.3 s p ^ 1 1 (3 1 ^- Asp p A p .■3 p G \ y G \ y ii s ■ A s p' H i s As p V a 1 1' y r 



ri--' 



:310^^ 14 3 
: 0 1 1 



G 2 
:l ? 



ion 
■-ari' 

^ m. 

..■ 1 1 : 

. ■ 1 - 



1 P : 
11; 
.12: 
■13: 



A rt i f icial i^uence 

. '/ n t h e :. 1 c o 1 i o n u c 1 • > o t i d e probe 
44 3 

aat att 'Sa-gaagC'^jgc <2acjgg 25 
444 
DMA 

2^rt if. icial Sequence 

Gyr.thetic oliqonuc 1 c-'Ot Lde probe 
4 44 

atnqtc atcaccaLSca tcatcatc 28 

443 

4:- 

DUA 

Artificial Sequence 



Synthetic oligonucleotide probe 
<4U0- 44^ 



'jy t 1: act aca aqccaacaca a 1. g t. ca t; qg r agt gt t ^gga' ^ .igt^a^:ga ^1 

• 3 617 
/\/. ■ DNA 

,.17 • r7./ino .}^cip J eii.^ 
■ -lOO'-' 44 6 

( '.igart ccaq a 1 1 1 ccct t raaccacgaa gag t. .a-'ag r j .iga.iM::.ia..u-g 70 

g;i(i(Mjgac|ac aac'ag t. a 1 (uicgcal cti t c a gcx.-'.'gg'j t ca > aa.-- %;ig 100 

^-agggatggg cgacaagat.c t ^ jq^.M- g:^ ^?t t..aaccglga7 .aq.g. : ' tajgL-a 170 

gata ^t. gcajt c cqqtgt:tgat. gaci ■qq(jqcc] ^^1- 1 c a-.i ■ -a ca 1 tcta:; t. 1:00 

r.jat. ag("a:^ac t:taaacttt:a aac t.. t.a:a a -ga c(4gcca(ja<:H] aagt ai;:t t at 770 

aacag'Ccaai t gcccatgaag ciact ta^^-^t: gg agatagagt.a '^-^a.:! q t; t- 1" t a 70( i 

q^it q^i,;iqr:aci (]at: t.:iga*: at t lar t; aa-.-at; at. t gai-7at_a -.ig-i^gq a:,x .^77 

, iaa'.M. : aqt t a :.. Ig :=iacaaa qaan:; I. - \:qa t ggr-igt. ^ c.v ^ . i a a g ■ g a^ 40'' 

■ -t g,ia :^t. t gg •a:^at t:acat_ g t t at^jci t. 7g <-ia.:.i t_ ."i ^-a t. 7 .a,.j g< m aa.i tq 470 

t c t g a g a a g g r g ca 1 1 1.. t c 1 1 t.. g ,3 a t: t a ci t c c t:. q g a t; a a t. t . q g g a G^ia c a 7 0 0 

(jgca ca a ga a caagaagatt ggaagaaata tattac:tggc aaagatatat 7 70 

tggatstgaa actggaagac atcctggaat ccatcaacag catcaagl.cc bOO 

agactaagaa aaagtgggca aa7acaaatt ctgcttagag cattl.gaagc 770 

t cgtgat cga aacatacaag aaagcaactt tgat agagtc aatt t ct ggt 7 0a 

ctatggttia tttagtggtc atggtggtgg tgtcagccal Lcaagtttat 770 

atgctgaaga gtctgtttga agataagagg aaaagtagaa cttaaaactc 87-(j 

caaactagag tacgtaacat t gaaaaatga ggcataaaaa tgcaataaac 87':' 

tgttacagtc aagaccatta atggtattct c:aasatatt ttgagatata 9':"J 

aaagtaggas aaaggtataa ttctastgtg aaaattaagt cttcactttc 97 1 

tgtgcaagta atcctgctga tc^agctgta cttaagtgtg taacaggaat lOl'O 

attttgcaga atataggttt aactgaatga agacatatta ataactgcat 10'7j 

tttcctaact ttgaaa aatt t tgca aat gt ctta ggtgat ttaaataaat 11 ijO 

gagtattggg ::ctaattgca acaccagt^t gtttttaaca ggttctatta 1170 

cccagaactt ttttgtaaat gcggcagtta caaattaact gtggaagttt 1700 

tcagttttaa gttataaatc ac^tgagaat tacctaatga tggattgaat 1270 



a a t. c 1 1 1 a g a c t a c a a a a g c c a a c 1 1 1 1 
ctcctataat gtaaatagaa laatagcttt 
agatttttat aaccaaatac a 1. 1 1: cag t gt 
tagtcLttat actttgctta cattcccaaa 
t. t-.aaaaacac aaagttacac ttactaaaat 
aaa t ga a ga a tatagtt t aa a a gat tec t c 
tctaaccctt aactaaagtg taggatttta 
taagtttat t ttt aata(5ta tot (jtcaagt 
t . a a t c a t g 1 1 a t g 1 1 a a 1 1 1 t a a c : a t g a t : t 
attaa-agca gttatgaagg aaatiaLtgcL 
tasataaata tctccttt:tc tgacjctctaa 
ag sat 1 1 aqa aaaact tc^ag aaaacctaat 
gtagaactat aaataaatat ct aqaatctg 
tactcataac ataaatcaaa ggaaatgatt 
aaactttgg- tgtaggtttt tattttctac 
ttt:ttgtaag caggtacatt ttataaaatg 
agcactgggt gtacatattt attaaaaatt 
taaaatggcc tttctgaaca ctttatttat 
gaaacataga ctcccaagtt ttaaacacct 
tacaacaaag tttctgccat ctagcttttt 
tcaagtacta gtaatttaac ttcatcatga 
tatgcccatt tataacgttg tttatgacta 
cttaaaattt ggggtataga acccctcaac 
cttgatgagc aataatgata accagagagt 
tagtataaaa agagatacat ttccctctta 
cttagatttc cctactggca aggtttttaa 
atgatcaatt accttaattg gccaagaaaa 
ate ::tctgca acacttgcag aacaaaggtc 



ctctatttac at:atgcat:ct 1300 
gaaatacaat taggtttttg 1350 
aacatatt ag cagaaagcat 1 1 0 0 
a q c t g a c a 1 1: t" t e a - ^ g a t. tc 115 0 
taggacaLgl t.ltctct.rtg ]500 
ctccataggg acacattttc 15 50 
aaattaaatg tgaggtaaaa 1650 
t aat at ctgl: caacagtt:.aa 1 1 
gctgacttgg ataattcatt 17-)0 
aaaatgatct gggcct acca 1 ■/•::.) 
gaattatcag aaaacaggaa IB' ) 
ccaaaataaa a^t ::act taa 18^0 
actggctcat cat<jacatcc 1^)0 ) 
aatttccagt tagctggaag 10! '1 
aagaattctg gtttgaatta 50C-:) 
taagccctac tgtaaggttt ..(): ■) 
tttattataa caacttttat .■IC'ii 
tgatgttgaa gtaaggatta ..■150 
aaatgtgaat aacccatata 550(' 
gaagtctatg ggggtcttac J250 
atgaactata atttttaagt 5300 
cattgtgagt tagaaacaaa . ■35'j 
aggttagtaa tgctggaatt /'iOij 
gatttcattt acactcatag 5-450 
ggcccctggg agaagagcag 5500 
aaatgaggta aatgccgtat 5550 
tgcttcaggt gtctaggggt : 000, 
aataagatcc ttgcctatga 565i' 



atac-cctcc cttttgcgct gttaaatttg caatgagaag caaatttaca 27^0 

gtacoataac taataaagca gggtacagat ataaacLact qcatcttttc ::7:-0 

^;ata<j<iactg tgattaagaa ttctacctct cctgtatggc tgttactqta 2S('0 

ctgtcictctc tgactcctta cctaacaatg aatttgttac at:aiitcttct 78'; 0 

accit:|tatga trtgtgc^rac Igatcttaaa cctatgattc agt: ,:iact: t ct 79f .1 

ta(:c.t:ataa aaacgataat tgctttattt gga:3aagaat ttaggaatac 77:.0 

taag.i;icaat tatttttata gacaaagtaa aaagacagat atl':aagagg 7;':.0 

cat.aa;:caaa aaagcaaaac ttgtaaacag agtaaaaatc tttaatattt 

ctaa...iacat actgtttatc tgcttcatat gct*:ttttta atttcactat 7 1.iO 

tccai:ttcta aattaaagtt atgctaaatt gagt:aagctg 1 1 1 a t_. tract t Jl'-) 

aacacjc-tcat tttgtctttt tcaatataca aattttaaaa atactacaat 37i7) 

atttciactaa gccccaaccg atttccataa tgtagcagtt accgtgtlca 377a 

cctcacacta aggactagag Lttgctctga tatgcaLlLg gatqattaat 7:-7) i 

gttatgctgt tctttcatgt gaatgtcaag acat. ggaggg tgtttgtaat 377a 

ttt3t::]gtaa aattaatcct tcttacacat aatagtgtct taaaattgac 3 4 C - 

aaa-aaatgag cacttacaat tgtatgtctc ctcaaatgaa gattctttat 347i' 

gtgaaatttt aaaagacatt gattccgcat gtaaggattt ttcatctgaa 370 i 

gta.:a::taat gcacaatcag tgttgctcaa actg-tttat acttataaac 35.: i) 

agc..:at:ctta aataagcaac gtattgtgag tactgatatg tatataataa 3670 

aaattatcaa aggaaaa 3617 

7':iO> -M? 

■:311- 329 

;212> PRT 

7!!13> Homo sapiens 

:400:- 4A1 

Met Gly Asp Lys He Trp Leu Pro Phe Pro Val Leu Leu Leu Al ^ 
1 5 10 

Ala Leu Pro Pro Val Leu Leu Pro Gly Ala Ala Gly ?h^- Thr Pr.". 

20 2 5 ^0 

Ser Leu Asp Ser Asp Phe Thr Phe Thr Leu Pro Ala Gly Gin Lys 
3 5 ,]0 

Glu Cys Phe Tyr Gin Pro Met Pro Leu Lys Ala Ser Leu Glu IP- 
SO 55 



Glu Tyr Gin Val L-?u Asp G] y Ala Gly Leu Asp lie Asp Phe His 

n5 7 0 lb 

Leu ALa Ser Pro --.nu Gly Lys Thr Peu Vil Phe Giu Gin Arq Lvs 

c'-r Asp Gly Val H.s Thr Val Glu Thr GIu Val Gly Asp Tyr M-t: 

100 \^^b 

The Cys Phe Asp A. r. Thr Phe Ser Thr lie Ser Glu Lys VaJ :.e 

III 113 A 0 

Pne Fne Glu Leu Tie Leu Asp Asn Met Gly Glu Gin Ala Gin Glu 

L ^- 1 :;o 1 -g: 

GLn GLu Asp Trp Lys Lys Tyr lie Thr 2\y Thr Asp lie Leu A-,;p 

lie 1 :g,o 

i:er Lys Leu Glu A.};: lie Leu Glu Ser I :ai; Asn Ser lie Lys S-r 

l'-5 loO :/,5 

As 5 Leu Ser Lys S-r Gly His lie Gin l Leu Leu Arg Ala iT.e 

I'^c 1 /o ; 0 

Glu Ala Arg Asp A:: g Asn lie Gin Glu Se^r Asn Phe Asp Arg ^^ . 1 

l;:-5 LOO l'-'5 

:-\3n Phe Trp Ser Mc-t Val Asn Leu VaL V/il Met VaL Val Val Ser 

Si'O 2^)b LlQ 

AL:i lie Gin Val Tyr Met Leu Lys Ser Leu Phe Glu Asp Lys Arg 

SI 5 200 SL5 

Lys Ser Arg Thr 



a:10> 418 

.■■:ll..> S3 

'Sis:- VWA 

SIS-' Artificial i^equence 
0 1) > 

:sSO' Synthetic ola gonucleot ide probe 

:.iri().- .l:8 

■■'C'.:agcaggg ctgggcqaca aga 23 

SIO - •M9 

SIS:- LlIA 



SIS:.- Artificial Sequence 
:S SO: • 

;SSS:- Synthetic oligonucleotide probe 

:400:' 449 



gt-ttccagt ttcatatcca ata 23 

<.:i. • 01 lA 

<.\l ■ ■ Ajtificial SG(guGnce 
■:.;2(- 

' Synthetic oligonucleotide probe 
M (Mi: ■ 4 [--O 

■Cc:i:aa ;;gag cacgqggaag ggcagccaga tcttgtcgcc cat 43 

. ■!(':■ 4^-1 
..Ij:- 8^.9 

: :■ c^:A 

. 1 ■ Hc-rnC' sapjiens 
400 4^1 

; c:o1 ccctga gatcttttta taaaaaaccc agtctttgct gaccagacaa 50 
<:'::oataccag atctcaccag agagtcgcag acactatgct gcctcccatg 100 
c::'c-L-tgccca gtgtgtcctg gatgctgctt tcctgcctca ttctcctgtg 15:) 
t'-aggtt::aa ggtgaagaaa cccagaagga actgccctct ccacggatca 0') i 
c:ctatcccaa aggctccaag gcctatggct ccccctgcta tgccttgttt Or"! 
ttqtcaccaa aatcctggat ggatgcagat ctggcttgcc agaagcggcc Si.Vi 
ctctggaaaa ctggtgtctg tgctcagtgg ggctgaggga tccttcgtgt -i^n 
cct:-cctggt gaggagcatt agtaacagct actcatacat ctggattggg 4m'"> 
otccatgacc ccacacaggg ctctgagcct gatggagatg gatgggagtg 4 01) 
gagtagcact gatgtgatga attactttgc atgggagaaa aatccctcca OOCj 
ccatcttaaa ccctggccac tgtgggagcc tgtcaagaag cacaggattt tbO 
ctgaagtgga aagattataa ctgtgat gca aagttaccct atgtctgcaa K'O 
■^ttcaaggac tagggcaggt gggaagtcag cagcctcagc ttggcgtgca 0)00 
gctcatcatg gacatgagac cagtgtgaag actcaccctg gaagagaata 70C) 
ttctccc'jaa actgccctac ctgactacct tgtcatgatc ctccttcttt 750 
ttcctttntc ttcaccttca tttcaggctt ttctctgtct tccatgtctt hOO 
lag-itctcag agaataataa taaaaatgtt actttataaa aaaaaaaaaa 850 
"i a a "1 a a a .a a 8 5 9 

010 • 4 50 

011 ' 175 



■;.'i;!> PRT 

'■.-'l •'■> Homo sapiens 
< ']0"> 4 52 

riG* I. --J I-'Tj Fro M€;t Ala Leu Pro Ser Vol Ser Trp Met Leu Leu 

Lea He L-i-u Leu Cys Gin Val Gin Gly G.l u :^lu Thr Gin 

2 5 30 

Ly^ Glu Leu Pro i Pro Arq llr, Ser Gys Pro Lys Gly Ser Lys 

10 " 15 

/ila Tyr Gly Ser Pr^. Cys Tyr Ala Leu Pne Leu Ser Pro Lys Ser 
Grj: M(?t Asp Ala A^p Leu Ala Cys Gin Lvs Arg Pro Ser Glv Lys 

"0 ' V, 

Lei, Val Ser Val l, Ser Gly Alci Glu Glv Ser Phe Val Ser Ser 
Ml f-5 :),) 

Leu V,M_ Ara Ser lie Ser Asm Ser Tyr S(a' Tyr He Trp He Gl\/ 

lOS 

Leu H:is Asp Pre. Tlir Gin Gly Per Glu Prc^ Asp Gl\' Asp Glv T]-p 
HO 125. ^ ^ i;^0 

Glu T::p Ser Ser Tr, r Asp Val Met Asn Tyi PLe Ala Trp Glu Ly^: 

H(- 13,5 

Asn Pig Ser Thr He Leu Asn Pre. Gly His Gys Gly Ser Leu Ser 
14 0 14 5 15C1 

Arg Ser Thr Gly Phe Leu Lys Trp Lys Asp. Tyr Asn Cys Asf Ala 
H^.5 160 165 

Lys Leu Pro Tyr Val Cys Lys Phe Lys Asp 
170 175 

:210 > 4 53 
:::H> 5 50 
■:P12 - PNA 

-V' 1 3 Homo sapiens 
:4 00 ' 4 53 

ccagtctgtc gccacctcac ttggtgtctg ctgtccccgc caggcaagcc 50 
tggggtgaga gcacagagga gtgggccggg accatgoggg ggacgcggct 100 
ggcgctcotg gcgctggtgc tggct.jcctg cggagagctg gcgccggcc.o 150 
tgcgctgota cgtctgtccg g3g<:c.:acag gagtgt-gga ctgtgtcacc 200 
atcgccacct gcaccaccaa cgaaaccatg tgoaagacca cactctactc 250 
ccgggagata gtgtaccoot tccaggggga ctccacggtg accaagtcct 300 



qt;qccagcaa qtgtaagccc tcggatgtgg atqqcatcgg ccagac::ctg 35'] 

(..: c c q t. g t c c t g c t g c .a 3 1 a c t g <;i cj c t. gtqc a a t g z a g a -g q g g c g :: r c c:| c: C ) .) 

tctqaacaqc ctccactgcg qggccctcac gctcctc^ca ctcttgsgcc 4b-) 

t: c c j a c t g t a g a g t c c: .: c g c c: c a c c c c a t q q c c t a t < j c g g c; c cage c c 5 (J ■ ) 

c :] :i a t g l: c 1 1 g a a g ^\ a ;j t g c c : c c: t g c a c c a q g a a a a a < i a a a a a < :i a a a a 55'') 

<2I5> ^^5 4 

1 l:> 155 

<215;> Pi-.T 

< 5 1 : > H 'TWO sapiens 

M'-t Ar 3 5;iy Thr Arg Leu Ala Leu Leu A5a Leu Val Leu Ala P. a 
1 5 10 :5 

:'7o Gly Glu Leu Ala Prc^ Ala Leu Arg Cv^ Tvr Val Cvs Pro G:u 
■:0 " 2:> ^ ^ 50 

ILrc rh: Gly Val S^'r Asp Cys Val Thr He Ala Thr Cys Thr Tlir 



A^n Glu Thr Met Cys Lys Thr Thr Leu Tyr Ser Arg Glu He Val 
00 55 bO 

Tyr Pro Phe Gin G\y Asp Ser Thr Val Thir Lys Ser Gys Ala S--r 
'■5 70 75 

Lys Cys Lys Pro Ser Asp Val Asp Gly IJe Gly Gin Thr Leu Pro 
BO &5 aO 

VaL Ser Cys Cys Asn Thr Glu Leu Gys Asn Val Asp Gly Ala Pre 
9S 100 105 

Ala Leu Asn Ser Leu His Cys Gly Ala Leu Thr Leu Leu Pro Leu 
110 115 150 

IjGU Ser l^eu Arg Leu 
155 

510 ^ 4 55 

511 • 1518 
'515 DNA 

5':1}) ■ Homc^ sapiens 
MOO • 4 55 

otgoagtcag gactctggga ccgcaggggg ctcccggacc ctgactctgc 50 
agocgaaccg gcacggtttc gtggggaccc aggcttgcaa agtgacggtc 100 
attttctctt tctttotccc tcttgagtcc ttctgagatg atggctctgg 150 
qcgcagcggg agctaccogg gtctttgtcg cgatggtagc ggcggctctc 200 



fj'.U'qqccacc ctctgctggg agtgagcgcc 

t" ^ c-raacgct atcaagaacc tqcccccacc 

c c a g g c t c t g a g t c a g c g c g c g c c g g 

■a a t. a a g t a c c a g <3 c c a 1 1. g a c a a c t a c c a g 

^■•gaggagtgc ggcactgatg agtactgcgc 

■ i' :q(.:aQg::gt gcaaatctgt ctcgcct gca 

atqcgtcacg ctatgtgctg ccccgggaat 

t . q t (■ ] t c t r c t a t: c a £j ci a t c a t: 1 1 c c g a g c; 

' - 1 g a a a g c 1: t t g t a a t g a t c a t a g c a c c t 

a':'?af-'cttgt ct.t caaaaat cjtat cacacc 

t tgtct. ccgg tcatcagact cjtgcctcagg 

tctggtccaa gatctqtaaa c:ctgt.cctga 

aagcatagga gaaaaggctc tcatggacta 

ctqtgqagaa ggtctgtctt gccggataca 

gtaattcttc taggcttcac acttgtcaga 

aatgcagtga actcctttta tataatag-at 

ccttcatcaa ctcaatccta aggatataca 

gcattc-::aat aacaccttcc aaaaacctgg 

ttatggaact cccctgtgat tgcagtaaat 

gtgtggcact tacctgtaaa tgcaatgaaa 

:?gtgctgcac tgcctatttt tcctcttgtt 

'■:gattgt:tat cttgactgac aaatattcta 

f::ttcagctta tagttcttaa aagcataacc 

■:jagtctagaa cgcaaggatc tcttggaatg 

itgtaacatg aaaatactag cttattttct 

^:taaatTata tttcccttta ggctgtgata 

oatttaaaaa aaaaaaaa 1518 

<:":10> 4!:. 6 
<211> 26 6 



accttgaact cggt tctcaa 
gcLgggcggc gctgcggggc ■'l'-:^ 
gaatcctgta cccgggc(;jgg -'jr' 
ccgtacccgt gcgcaga(jqa ■]^)'' 
tagtcccacc cgcggagcjgg 
ggaagcgccg aaaacgctgc ' 
tactgcaaaa atggaatatg ' 
agaaattgag gaaaccat.ca ( 
tiggatgggta ttccagaaga ( S" 
aaaggacaag aagg L L c Lt^ t ' 'i'- 
attgtgttgt gctagacact ^' 
aagaaggtca agtqtgtacc 'c:^.- 
gaaatattcc agcgttgtta 
gaaagatcac catcaagcca 90- 
gacactaaac cagctatcca 9':'': 
gctatgaaaa ccttttatga 1 ' ■i:-0 
agttctgtgg tttcagttaa lO'.O 
agtgtaagag ctttgtttct llOQ 
tactgtattg taaattctca 1I50 
cttttaatta tttttctaaa IjOO 
atgtaaattt ttgtacacat lli-Q 
tattgaactg aagtaaatca 1>00 
ctttacccca tttaattcta 13S0 
acaaatgata ggtacctaaa IICO 
gaaatgtact atcttaatgc 1450 
gtttttgaaa taaaatttaa 1500 



<212> PRT 

^:213> Homo sapiens 

MoL Met Ala Leu Gly Ala Ala Gly Ala Thr Arq Val Phe Val Ala 

^- ^) 10 15 

Hot: Val Ala Ala Ala Leu Gly Gly His Fro Leu Lou Glv Val Ser 

.':0 * 2 5 ^ 50 

Ala Thr Leu Asn S-:- r Val Leu Asn Ser Asn Ala He Lys Asn Leu 

'10 .15 

Pro Pro l='ro Leu Gly Gly Ala Ala Gly Jp; s Pro Gly Ser Ala Val 



Ser Ala Ala Pro Gly He Lou Tyr Pro Gly Gly Asn Lys I'yr GLu 

"-0 /5 

^Inr Ho hsp Asn Lyj;- ■51ri P:o Tyr Pro Gv-:; Ala Glu Asp p; i u ■■mi. 

H';;^ 

Gys Gly Thr Asp Glu Tyr Cys Ala Ser Pr::- Thr Arg G-o/ Gly As}:. 

LOO l.P) 

Ala Gly Val Gin He Cys Leu Ala (:ys Arvj Lys Arg Arq Lys Arc: 

115 ^ HO 

Cys Met: Arg His Aia Met Cvs Cys Pro Gly Asn Tvr Cvs Lys Asn 

120 ^ 155 

Gly H.i Cys Val 3-r Ser Asp Gin Asn His Phe Arg Gly Glu He 

140 L.J5 " 155 

Glu Glu Thr He Thr Glu Ser Phe Gly Asn Asp His Ser Thr Leu 

155 100 16[: 

Asp Gly Tyr Ser Arg Arg Thr Thr Leu Ser Ser Lys Met Tyr flj s 

170 175 180 

Thr Lys Gly Gin Glu Gly Ser Val Cys Lou Arg Ser Ser Asp Cys 

185 100 195 

Ala Ser Gly Leu Cys Cys Ala Arg His Phe Trp Ser Lys He 'oys 

20 0 .A") 5 510 

Lys Pro Val Leu Lys Glu Gly Gin Val '^vs Thr Lys His Arg Arq 

215 22 0 " 225 

Lys Gly Ser His Gly Leu Glu He F'he (Hn Arg Cys Tyr Cys Glv 

-50 535 540 

Glu Gly Leu Ser i.^ys Arg He Gin Lys Asp His His Gin Ala :-^er 

54 5 5 50 25 5 

Asn Ser Ser Arg L(:-u His Thr Cys Gin Arg His 
2 00 5 05 



' 2 1 U 4 5 7 
-:.:2 ] 1 > 6 38 
^■"/A2> DNA 

' .. 2 1 3 Horn o s a f ■ ' lens 
■■■■■ 2 1 /' un^r^.] re 

-22/' 30, 123, 1 33, 1 39, 180, 21 4, 259, 282, 308, 4 52, 4*37, 47 1, 4 73, 

5^9, 556 
222V- unknown base 

^ \22 > 4 57 

qtqt t^iccc tgcagtcaga atttggqacn g:aqgggttc ccggacctga 50 

•■t1-t gcag::g qaacgggaag gttttgtggg aecc3g;^ttg aaatgacggt l.aO 

^i6t.t..L-t tt tetttctcct tcnggagtcc ttntgagan^ at:jgtcttgg \2'^y\ 

j^:(|e:i :^cg jg agctaa.:c::g gltttttgtn gegatg^tag rgg-^gtttt 2m::i 

■:gcjcggcca- cttntg^tgg gagtgggrg- ca ::ct: t ;j aa t -g g t : t: t -::a a O'.e 

* tcoa :i::qnr: atcaagaacc tgcccccac- gntggg-gg- gc geg ;^(jg - 

icc-aggnt:t tgcagtcagc gccgcgccgg gaatcctgta cccgggcggg 35(;. 

a a t a a g a ■:: c a g a c c a 1 1 g a c a a 1 1 a c c a g c c g t a c c - g t g c g c a g a g g a ■ i 0 

-gagga^jtgc ggcactgatg agtactgeg: tagtcccaco cgeggagggg 4 5ii 

angoggvfcgt: gcaaatntgt ntngc ::t gca ggaagcgccg aaaac got go 5()(' 

a tcj :gi:i::ang ctatgtgctg ccacgggaa*: tactgcaaaa atggaatatg 550 

■.;gtgtnt.t:;ct gatcaaaatc atctccgagg agaaattgag gaaaccatca bOO 

^■:tgaaagctt tggtaatgat catagcacct tggatggg 638 

:2 10 > 4 58 
:21 1:- 4 04 0 
:2 12.- DMA 

2J 1 3: • Hc.>mo sapiens 
:4 00:- 4 58 

gacTgaaccta ccggtaccgg ccgcgcgctg gtagtcgccg gtgtggctgc 50 
acctcaccaa tcccgtgcgc cgcggctggg ccgtcggaga gtgcgtgtgc 100 
ttctctcctg cacgrggtgc ttgggctcgg ccaggcgggg tccgccgcca 150 
gggtttgagg atgggggagt agctacagga agcgaccccg cgatggcaag 2()0 
qtatattttt gtggaatgaa aaggaagtat tagaaatgag ctgaagacca 2 50 
ttcacagatt aatatttttg gggacagatt tgtgatgctt gattcaf^cct 3CiCi 



Ma afjf. aa t q taqacaaaaa t. t: cMa a"i a a t t. q^-at at;, tcj'; at caiactajqa 3^>0 

.:i'a-iq!aaqt (.1 aarctt:iatq t t caci. t a.iri t r^a qa ac 1. 1 fj cataaqaaaq 4"0 

. 1 1. 3 a :i t q q q ci q t t. q q 1. 1 a a -i t a "i a q ci t q a ^; t .-i 1, a t' m q a q a c 1 1. q a -.i a a q 4' ■ 'j 

q.q -/ittrtr Ljt.l:Ll.L:t q- lajtqLatat: gqcaa f t r t .:i qtqcjqr:acaq '0 

. q ^ ^ aqq.it; 1. 1. 1. 1_ a^ ^:iqt 1 1 :i a t r ■ jqaq t ( j t i^;aaaaata]a aacjaaqtaqa 5''''J 

qaciataiaqcia 3 ;iqc ^ 1 1, aa q a a-i t. r qq<..a:i t.. t: qa aq 1 1 a atcctgataa ti'J 

-i."ja ^a.-qaat a -^c- a"ia."it ] a -i tajqacj ^ 1 1: 1 1 1 1 riaaa ataaata:^^^ 6'''J 

"itajaaqt. a :.'t. aaaacia t. cj a a :ja r d a c q<iaaaaagt.a 1. gaaaaa a t 7 

■a q aqa a aa:]q g a-;!. qafiq a t; a a t caa aq-a t gqccaqt. at^^ aaaqctgLjaa '/''''J 

at a 1 1. at a:jt tat. c^at 1 1_ t-^ q t at. 1 1 at ga tqa Lqat cct g aaa teat a a 8^ iq 

< ■ <.i 1 1. ( J q a a .a a a q .a q a a t 1 1 q a t c t act q 1 1 a a !.. t c t ■ y 3 a a <-\ a ■:: t q [ qj 8 i^' 
t t [ it.aaat:t 1 1. 1. a^at a^ - ,i j ;j t -j 1 1 (aa caatqca^at. .j a 1 1 ;.. age t a.:: 9. 'a 

< a.i a a t. q q a ■ J a a a t . r t i : t a rj a j a a q t (^.j ,a t ■ j q g 1 1.. a c L 1. eg a ,a t g g a g 9 ■ - 0 
c t g r. t a a a t g t g t. g a t gat a 3 a a t g c 1 1 1 g c c g a a t g a a a g g .a g t a a a a 1 ' 0 
agctatc::aa gtct^attcat tcctaggtct g'^.aatggcaa cagtgaaata 1 
t;catqgaga'a agat'::aaagg a^agtfiagt gagttttgaa atqcagaacg 1:0-' 
t^ragaciq^ac a':^t qa ::ag aa !.:tttagacag gaaattttgt caactcaata 11^' 
caaactgatt ttgctgct;j'5 tatt^gatgg ctgat'iaactt tttgttcaaa l.aa 
aggaggajat tgtttgactt ca::agacacg actcaggctt agtggcatgt l.'tj 
tgtttctcaa ctcattggat gctaaagaaa tatatttgga agtaatacat 1 .'-iiJ 
aatattccag attttgaact actttcggca aacacaatag aggatcgttt la.S 
ggct'aatcat cggt'^gctgt tattttttca ttttggaaaa aatgaaaatt 1-1 C' 
caaatgatcc tgagctgaaa aaactaaaaa ctctacttaa aaatgatcat 1-15 
attaaagttg gcaggtttga ctgttcatiat gaacaagaca tatgtagtaa IjO 
tctgtatgtt tttcagc^agt crctagaagt atttaaagga caaggaacaa 
aaqaatatga aattiratcat ggaaagaai^a ttctatatga tatacttgcc l^fii; 
tttgccaaag aaagtgtgaa ttctaat^att accaa'jattg gacctcaaaa li".: 

t: tttcctgcc aatgacaaag aaccatggct tcjttgattta tttgccccct 17ij 

crat g t ccacrc atgtc:gagct ttactaccag agttacgaag agcatcaaat 175 



-If Itatq qt:cagctt.aa qLttggtaca ctagattgta cagttcatga l.-";O0 
agu -K::t-ctgt aacdtgtata acattcaggc ltatcca:ica acagtggtat T- ^; 0 
t.cad!.-Crigic 'jaacat t.cat. gagtatgaag gacatcactc tgctgaacaa 1 ^ ;0 
at-.-ttggagt -catagagqa tcttatgaat ccttcagrgg tctcccttac 1^^:0 
:-iC':caccacc Mcaacqaac tagttacaca aagaaaaccic aacgaagtct ?.\ "ij 
ggatggttga ^ttctattct ccgtggtgtc atccttgcca agtcttaatg .(■'■.■) 
^^-agaatgga aaagaatggc ccggacatta actggact:ga tcaacgtggg /■ag 
^a.igtatagat ta:^ccaacagt atcattcttt ttgtgccc:ag gaaaaagttc . 1 ■ ■) 
aa.ig.,t.accc t. gaga ta'^aga tltzttcccc caaaatcaaa taaagoctat ..:.'■■) 
^^.igt■atcaca gttacaat.jg ttagua^agg gatgcttacL ccctga<gaat /::[■) 
ctggggtcta cgatttLtac ctcaagcatc cacagatcta acacc*a:aga ...;a;a 
ct. tlcagLga aaaagttcta caagggaaaa a^icattgggt gatrgatttc 
tatgctcctt agtgtggacc ttgccagaat tttgctccag aatttgagct a^-ii 
cltggctagg atgattaaag gaaaagtgaa agctggaaaa gtagactgtc .:4^a 
aggcttatgc tcagacatgc cagaaagctg gqatcagggc ctatccaact .^.aij 
gttaagtttt atttctacga aagagcaaag aqaaattttc aagaaaagca /t.^a 
gataaatacc agagatgcaa aagcaatcgc tgccttaata agtgaaaaat :a:-ii(} 
tggaaactct ccgaaatcaa ggcaagagga ataaggatga actttgataa l^'-O 
tgttgaagat gaagaaaaag tttaaaagaa attctgacag atgacatcag 1:100 
aagacaccta tttagaatgt tacatttatg atgggaatga atgaacatta .:lbO 
tcttagactt gcagttgtac tgccagaatt atctacagca ctggtgtaaa ::^00 
agaagggtct gcaaa::tttt tctgtaaagg gccggtttat aaatatttta ::::[-0 
gactttgcag gctataatat atggttcaca catgagaaca agaatagagt ."-.'OO 
catcatgtat tctttgttat ttgcttttaa caacctttaa aaaatattaa ::'?bO 
aacgattctt acjctcagagc catacaaaag taggctggat tcagtccatg 3000 
gaccatagat tgctgtcccc ctcgacggac ttataatgtt tcaggtggct :.0.^:0 
qgcttgaaca tgagtctgct gtgctatcta cataaatgtc taagttgtat 310m 
aaagtccact ttcccttcac gttttttggc tgacctgaaa agaggtaact 315 g 



f -.I'l* 1 M;tqa t. c^^:iottqt tc t..C''t aaaaat: rict. ,i t: ^--ct i acc.itat.att 3200 

ici* ittt^-at: t.t. aaaaa'..:-a ' "aca :.na t. a t. a'jaacaqtaa aca^iaccat^ .aOSCi 

1 : . . * a ^ t (J t. a t. ta 1 1. 1. a t.. q a q c_] a q a 1. 1.: 1 1. c . 1 1; ta j 1 1 1.. t a t: t.. t c c 1 1 c t c :^ a .3 0 a 

. 1 ,.ia'-jl t qaaa a a ^.i t_ c.;i - q.. 1. 1' t .ial t' r. 1 1. cac ,"i qia -qaqaaa ^-aqtajcaqca 

a.it^it qtqa .a^aaaqtatiq t; a (a:;i :'a. i a i t. t qa>]ra;iaraiq t a a t: q-"^a':a:i ':"iri' 

'J. a tat.>.]t_aq I 1 1. q c taj t_ ci t: c^a t .:aqqaa aac(..:t qaqc^q aaaaaaat*;a 240' 

1 ^a^ajattaa ctq^jgcaLtq ^aqaqtataa taaatat.gtt. ataaaagtatt OafV 

t aa :qtt'.;ta tat.ttlaaaq atat;3tqtqt t cat qtait: 1. 1. t.ctqaaat^g 2a0: 

at 1. 1. Crj I r- qa aat. 1 1 1. ccaa ct.xjr.i cicj 1 1 cj a 1 1. 1. 1: t (]aqq cat'.'taatat 2 00' 

ttaaa^attL aca 1" r qa a '-tttgttttq acctqtatcc tOtatt:.aa3 2'^0' 

! * aaa' * t I t. ■ -tq t ca :.aqi t 1.1 q :;t t t: t I Cc^ci ac:_ qt r aagl at alt t. 27 0 

,it. t a: t ac:ria t aqaaaaaat. tactttacaq at. tqtqq.q:a(^ tqtaqcttat 270-: 

lat.aa^. ^I'.-tq t . q.. t :i ; t aa :ia{_ajt. 1 t..ac.O. qt. aaq a<jgqctqc-t 2::^C0 

ttrt.caqala aatattqaca taataact^a agttattttt ataagaaaat 220 ! 

caaacjtat at a aatctai^qaa agggat'tttc tagtttctgt gttgtttaga 20(jv 

i"^t caaaqacit ..^acaaatttq tcagtaacat gtaqttqttt agttataatt 2 30' 

^.a^qaqt qt aa -jgaatqqtaa aaattcca^t cagtcaaaaq aggtcaatga 40(J- 

a 1 1. a a a a g g c t: t g ta a a 1 1 1 1 1 c a a a 3 a a a a a a a a a a a a a 4 0 4 0 



;2 1 0> 


4 ^1 Q 


:21 1> 


747 




PF.T 


;213> 


Hcimo 



:;00:> 4^9 

Met Gly Val Trp Leu Asn Lys Asp Asp Tyr lie Arg Asp Leu Lys 

I 5 10 10 

Arg lie Lie Leu Cys Phe Lea He Val Tyr Met Ala lie Leu Vai 



Oly Thr Asp Gin Asp Fhe Tyr Ser Leu Leu Gly Val Ser Lys Thr 

35 4 0 4 5 

Ala Ser Ser Arg Glu He Arg Gin Ala Phe Lys Lys Leu Ala Leu 

5 0 5 5 60 

],ys Leu His Pro Asp Lys Asn Pro Asn Asn Pro Asn Ala His Gl;^' 

65 7 0 7 5 



L.-u Lys I If- Asi; Arg Ala Tyr G]u V-.il Leu 



Tyr- Asp Lys Lyr (My CU u Lys niy Leu Glu 
10 0 105 



(Ay C;iy t^ln Tyr Glu L-r Trp Asn Tv 



Leu Ala His His /Lra Trp Leu Leu Phe Lhe His Phe Gly Lys 



llii lib ILO 

- Lh'' CA y Ilo Tyr Asp Asp AsL> i're (A u 1 i. e lie TLr Leu (.A i.i 

12'' 130 1 A, 

;y A^-] Gil] Pne Asp Ala A Ai V<; 1 Asn Gef Gly Glu Leu Trp Phe 

lAi AA: lAj 

Ai Gsr lAi>- Tyr G':-.:- Pro Gly L'ys ;.-er- iA s Ays :lis Asp Leu Ala 

1..A:> InO l^A 

G'.' O'lit Trp Aru As}'^ Phe Ala Lys Glu Val Asp Gly Leu Leu A:"q 

AA;; A/-- 1-A) 

I- Gly AAi Val AoU ^"^y^^ '"Ay A-^p Asf- Ar-i M^A.. Leu Gys Arq M-A 

: r ■ : .1- 1 

-ys A]y AA A::Uj G.,'r Tyi ? tu Gi>r- Leu .iGi'.- lie Ptie Arg Ser GLy 



[■]ep Alci Pro V/il G;/.^- Tyr His Gly Asp Arq Ser Lys Glu Ser 
Val Per Phe Ala I-let Gin His Val Arq G*;-- Ihr Val Thr Glu 



Trp ITu- Gly Asn Ph<;- Val Asn Ser lie (An Thr Ala Phe Ala A Aj 

.'A': I'l 2 G P 

Gly lie Gly Trp Leu lie Thr Phe Gys Per- Lys Gly Gly Asp '"ys 

. : 60 »>5 .'. 7 0 

Leu Thr Ser Gin Thr Arg Leu Arg Leu Per Gly Met Leu Phe Leu 

.■:7P ppo 

Asn Ser Leu Asp /Aa Lys Glu lie Tyr Leu Glu Val lie His G.sn 

POO '^.'"^'^j AJiJ 

Leu Pro Asp Phe (Au Leu Leu Ser Ala Asn Thr Leu l"^1u Asp Ar«:i 

Ajp ■■AO :ao 



j\.i<: 1 
r 3'j 



Cilu Asn Ser Asn /'.sp Pro Glu Leu Lys Lys Leu Lys Thr Leu ]jeu 

-;3P -AO Al^ 

Lys Asn Asp His 1 l*- (Pin Val. Gly Arq Lhe Pisp O^ys Ser Ser -Aa 

JP'j -:Ab J 60 



Pro Asp Lie Cys Ser Asn Leu Tyr Val Pho Gin Pro Ser I,cu Ala 
^'^5 370 375 

Val I'lio Lys Gly G.n Gly Tl,r Lys Glu Tvr Glu He His His Gly 
3-0 3-5 

Lys Lys lie Leu Tyr Asp He Leu Ala Fhe Ala Lys Glu Ser '-■si 
3-'5 4(,o ' .|,-,r, 

Asn Sor His Val T',r Thr Leu Gly Pro Gin Asn Phe Pro Ala As.n 
■'■0 4: 5 ,;,;o 

A.sf. Lys Glu Pro T: p Leu Val Asf) Pho PLe Ala Pro Trp Gys Pro 
S 130 4 33 

Pio Gys Arg Ala 1-u Leu Pro Glu Leu Ai cj Arq Ala Ser Asn I ou 
■^'10 115 4 30 

Leu Tyr Gly Gin L. u Lys Pl'ie Gly Thr Lou Asp Cys Thr Val l-'is 

^'^ 1*0 4t;:> 

Glu Gly [,eu Gys A: :! Me t Tyr Asn lie Gin Ala Tyr Pro Thr T'- - 
■I"'' r^5 4-0 

Val Val Phe Asn G.n Sc r Asn He His Glu Tyr Glu Gly His His 

4,,,: 

Ser Ala Glu Gin Il-i Leu Glu Phe He Glu Asp Leu Met Asn P-r- 
50:. ;,;,3 5.,:, 

Ser Val Val Ser Lou Thr Pro Thr Thr 1 he Asn Glu Leu Val Thr 

535 

Gin Arg Lys His Asn Glu Vai Trp Met X'al Asp Phe Tyr Ser Pi'o 

Trp Cys His Pro Cy. Gin Val Leu Met Fro Glu Trp Lys Arg Mot 
S-l^' 550 535 

Ala Arg Thr Leu Thr Gly Leu He Asn Val Gly Ser He Asp Cvs 

5 65 57 0 

Gin Gin Tyr His Ser Phe Cys Ala Gin Glu Asn Val Gin Arg T^- 
5'/-' 5 SO 585 

Pro Glu He Arg Pho Phe Pro Pro Lys Ser Asn Lys Ala Tyr Gin 
590 593 

Tyr His Ser Tyr Asn Gly Trp Asn Arg Asf Ala Tyr Ser Leu Arg 
S05 ,510 r,l5 

He Trp Gly Leu Gly Phe Leu Pro Gin Vil Ser Thr Asp Leu Th 



'520 



Pro Gin Thr Phe Ser Glu Lys Val Leu Gin Gly Lys Asn His Trp 
'535 64 0 (.,45 



r\\ U'-} A^p ^'^'^'^ '^V^' ^^-'^ ^'^'^ T^F'- '^y- '^ly f^r"- ^ys ^'^n A^^n The 
b 5 0 6 5^ C 



i Tro sill Ph^^ '^n-j I/-.] 1/:-'.] AAi Af.- Met lie Lys niy Iz/s Va 1 

(.6S 6'/(^ GV:: 

AAi Ciy Lys Va 1 Aso ry:; 1 n Al.-i Tyr Ala Aln Thr Cys Gin 

8 ■'1 68'^ ■ ^ 0 

^^ly J ] Arj Al .i Ty.r F re' Thi- Va 1 Ays Y\i^: Tyr I'he 1^yr 

f)9L- 7 00 7 05 

i /-rq Ala I-ys Ar-;^ Asa i he Aln v|u Clu f.iln I]e /e.^rj TFir' Arg 

7i:) 715 7;:0 

AAi Lvs Ala lie Al i /• I a 0-.'i.i .! 1 Ser (7 1 u Lys L<.^u (7.1u Thr 



I ki q Asm Gin (1 1 y Lys Arq A-^-n Lys Asp (7 1 u Lci.] 
/ 7 7 7 7 7 

:1 J • leO 
■ ■11 - > -1 

:1 :7- Ml A 

:11 ■ Ivr t i 1: 1 c: i <.i 1 Ge ^^nerr.-o 



A' 3"- Synthetic ol i genu s 1 eot i 7e prot-e 
\ i ■;) : ■ 4 6 3 

i rra •cr-e.iiqg ctgttca::ac t. gci;- 71 



III 



DNA 

A r r. i f i c i a 1 S e qu e n e 



Synthetic C'l igonu'.::lec't 1 ':ie prokie 



li.iOe 4'>1 

t it ( 'ag(e::ag ccaataccag '?agc 2 4 

:ih> 4':. 7 

:i 1> 57 

;Ut DMA 

! LA> Artificial Seguen-^e 



J .7: 7 Synthetic c iigonuclectirje probe 
AJle- 4t2 

1 1. ci t: q a t g a t a g a a t g c 1 1 t.. g c c g a a t g a a a g ga g t c a a c a g c t a t c c c 5 0 

;10: 4^\'3 
:ll- 18 18 

a2> DMA 



■ 7. 1 3 Unrno sap i ens 
^i;)0 ■ 463 

a- ] ''iC]t- ar'. : t ci ' t 'SC(^ t a' l -t 'mi -aa aa-i'/t- qa^i^'' ' a^ r."i.ia jau'':a ^(^ 

aq.ja.jq.iqsa ...laqcait qa.1 r ^.i t. ^ -a t a..a. a (ja aa t c^;t.. t. - : t cjin. t . ■ t ■ ^ a I HjO 

-■Mca-it ■ -at c t art_.^^':'+ .iC-t t <,^t -^t t a:*qaaqt-tt t t ■ ^ 1 i ■ ta- l'',0 

aoa(iaa<ja/;/i a t. rM. q ta-ia^: t a^iaaaa.. t t :j 1. 1. ' 't; ,^aU ' t .jqa la*. qaa 200 

■a. it a ja:.! I Mq ^jca.igq aa qa ■ ^ ta.^aMai taq.ia 0 t. t a ; \-.. i/ia a qaa, iq, iqa<it. 200 

a I t qqt t. ^ q t q^vqa 0 a t t tit a taaq'aqq t.qt qq;j'.]:.Ki..i ^ict. .j: ^igal q 30r- 

q t -vc a q a r-.i .i a c t. a q < j La j t a , i a t. ■. : \ r 1 , ^ t a t: q t q q T ^ q a < M q a . i q a 3 0 (j 

aaaaaaaaaq aqatat.atC'j ■.■^ t a t t "i a a t ':a"iaqt.q:.".i.iq.-: ,i.iq -laqOa "iq 'Ji'if" 

tqal.qlaa^M a r. r^jt qq ta:..i a t a > i ta a. q q q < n.aiq I. .-i t. a I ia::aqaaqata 'li^a 

tia—aaqasia ■.:-ai3qq = it aaa q. j q. i tq a.i ^q.iautt. tqa qq t ■ 'a a a:"i t ^: Oqij 

a 1. /^(jqatai 1 t 0 t ta^Qc^t aaf^ a a a a a ;a a.q t < 0. t c fai t. ■ -q a t. ■;Ki t qqa qa^i OO'J 

a a a 0 a a t; q a a a a c: a t c g t c a :::: a g t q q c t; t c a q t. q t. cj a (j q a a a q a a q q q a 0 sj 

t:t:cat:tacct catccaat 3t t. q : 0 C'.:a q ^^a aattt;gccgr: tqtLQ'-jcLtt O^^q 

c: a c a g a q g t. c t g a c a t c a 5 a .a c 1 1" c a g c .: c 1 1: g g q a c"i a a a c : t g g t r\ t c.^ a a ' 7 0 0 

a ^1 a t: a a t a r r; r . - 1 g c; c c a q 1 1. c 1. 1: q 1: a a t; :-\cX.. q ci g t a c c a a -a a a 0 'S '7 0 i"i 

ciaqaacaag att. atggcat gt. atOgqaga f:agatgarigt cgtaagaagt 8ni;:i 

ctgatagatg gaatacttac aastaaqaaa atgatttttg t tC'sat c^jta i:.00 

t^tcaatatc tttctgagac tacagaagtt tcttcctgaa cgcgcctcag qOO 

cgattttaaa t rgtatgcag aatattcaat ttgaagcagt ggttggccac 9 00 

aaaatcaaaa tgaaaOgaat aaatsagatc ca gccagaga Ogtatgaatg lOO' 

ataatgatat gaatagttt:c gaataaa tgc t qcaa.:iq';:t t tat t tcacrat 10 : 

1 1 1. 1 1 c a g r c ^ a t a a t a t t a a a a a c a t: t g g 1 1 1 g a a c \. a g -z a cj a a g t 1 1 

C3aacgaaca agattaatra cctgrcttcc tgtttctcaa gaatattrac 11^- 

gtagtttttc ataggtctgt ^ttta-ltlc atgcctctta aaaacttctg 

t g c 1 1 a c a t a a a q a t a c 1 1 a a a a g g 1 1 1 1 c 1 1 1 a a g a t a t 1 1 1 rx 1 1 1 1 1 c 1 2 \ 

a a 1. 1 1 a a a g C4 t g g a c a a a 3 g a t:. 3 c' r t.- c a t a a a a g t a a a t a c a a a a g a a 1 7 

c t 0 a 1 1 1 a c a ca g gq a a cj g t 1 1 a a g a c t g t t: c a a g t a g c a 1 1 c a a t c t g 1 a ^: 



t < iqc'- 'a t aC'.^ a cviqaa t; /it. (■• aa cf: aq a a ■r::aat ■ :a';;^ ( -a-r 't a l-i^C* 

^■jriqat oaagt 1 1. caqcatjqc - <-.iqt::r 1. 1 a 1. 1/^ t ^'ua( arta.^jac . : t.. a t t. t ta"i Ti q 14aO 

Mttcag-att tqaaaqaltt ■:a a::t aq^/'-a^ - t Ua M.a 1 1 .a Mtt,-. -^-^ia 1 ^fiO 

a.^agqtqcaa ct.atatt.clq q.^at' 1 1. 1 1 ci attqat t ^g q t ,M t .:a_qt:/:t 1 b'a^ 

a.i<a.:aqaa(] t :.a.:accaaaa at qqcica * a t j 1 1 t. M >-.a--ttt It.it 1 

,iatcttat:aa qa t a '^a t t. a 1. qa.^.iaqtqac a^jaatatat t t t- , , t. a t.. ■ -a 16a0 

(j/^att. tt aaq 1 1 ct aqr aci.'^ at.cjalaacct tttt.(..M t tqt .latl tat qat: 17(t0 

tt.:atatata cttaqtc'cca CMqat qt'tt.a aaraat.ltt .i aaat c.i:-ia..a 17^7^ 

tt.iacjqtataa caL:aqga /laa qqarii.-t q l aa t qq^..- 1 a t. r. a a a t a ,..iq<i a a a,. 1800 
. i t q q ci c c c a a g a c a a g a a 1 8 1 H 

• 7 1 n a 4 o 
■■2]r> 700 
- 717> PRT 

• 2 1 HciriKa a ap' i eras 
'■...4 00> 4 64 

Met P\sn lie .lie heu (71u lie Leu l.a:U Lay Leu lie Th.r Tie lie 

1 b 10 15 

Tyr Ser T\/r Leu Glu Ser Leu Val Lys Phe PLe lie Pre CLln Arg 

2 0 7 5 70 

Arq Lys Ser Val Ala Gly Glu lie V.. 1 La-u lie Lhr Gl y Ala (71y 

7 5 ^ 4 0 4 5 

His Gly lie Gly Arg Gin Thr Thr Tyr Glu Phe Ala Lys Arg Gin 

5 0 5 5 00 

Ser lie Leu Val Leu Trp Asp lie A^ n Lys Arg Gly Val Glu lOlu 



Thr Ala Ala Glu Gys Arg Lys Leu Gly Val Thr Ala His Ala Tyr 

0 0 0 5 ?0 

Val Val Asp Gys S^-'T Asn Arg Glu G.lu lie Tyr Arg Ser Leu Asn 

05 100 17)5 

Gin Val Lys Lys Glu Val Gly Asp Val Thr lie Val Val Asn Asn 

110 115 120 

Ala Gly Thr Val Tyr Fro Ala Asp L^-u L-iaj Ser Thr Lys Asp Glu 

175 130 13a 

Glu lie Tlir Lys Tnr Phe Glu Val Asn lie Leu Gly His Phe Trp 

140 145 150 

He Thr Lys Ala Leu Leu Pro Ser Met Met Glu A.rg Asn His Gly 



Ib5 160 lb5 

Hi- lie Val Thr Val Ala S^.tv Va 1 I'ys (My flis (."U u Glv Ilo Pro 

1 7 [) 1 H C) 

■:'y! y.-a :ie rrc Tyr Cya :\-r ;y.a; Lya l■h^; AMi ;U<i '/a i r;] y riio 

i^^y 190 r^y 

liia Ara (:;iy Leu Thr yer Ola Oou -la Al.i O^-j 01 y I,ya Thr 0.; y 

0 00 00^ 0.1 (I 

\\(' Lys Thr Oer C'/s I-^a o^ya lA-^ Val Olr.^ 1 Asn Tar 01 y lOa- 

;mo ^ 020 o:a:. 

Tin Lys Aari Pro Sqv Thr Ara Leu Trp Oro Val Oea o;lu 'Yhr A;:-p 

0 30 :o3^. O-IO 

Ola "Ja\ Val Arq Oer Peu Ila As^:- Oly 11c.' ..O'i Tin hsvi Lys L\a^; 



r-LA lA.^ Pne Val V^r-) Oor' Tyr- I A- Aan AA.:- ; hi^.- Leu Arq Leu (.-An 
0 'A"i ..^O^ -OAj 

Ola Ara Ala O^^r OAu Ale ,:ea Aari Ar^-| Met t.M n 



Aan lie (nn Phe (Liu Ala Val Val Gly O.la Lya lie Lye Met Lys 
0 90 0 95 ~: 10 

<0 10:- 4 65 

<01M- 1547 

< a 1 2 : • PNA 

<0 1 A • iPDiri':) sapiens 



cqqcggeg-T^ tgcggqcqcg aggtgagggg cgcgaggtga ggggcg.:.:gag 51- 

gttcccag.:;a ggatgccrcg c^ctctgcagg aag.^tgaagt gagaggcccg I'AJ 

gagagggccc agcecgcrcg gggcaggatg accaaggccc ggctgttccg l^VJ 

gctgtggctg gtg'i^tgggi^t cggtgtOcat gatcctgctg aOcatcgtgt OO'O 

actgggacag cgcaggogcc gcgcacttct acttgcacac gOcc^tctct O^iJ 

aggccgcaca cggggecgcc gc^gcccacg cccgggccgg aaagggacag OeO 

ggagctca'::g gccgaet 3cg avgtcgacga gtttctggac aagtt. tctca 3 50 

gtgctggcgt gaagcagagc gaccLLi^cca gaaagijagac gjagcagccg 4 00 

ectgcgecgg ggagcatgga ggagagcgtg agaggetacg a-Oggtcecc 4 Aj 

gcgegacgec cggeg:agcc cagaccaggg ccggc^g^ag gcggagcgga 5 j J 

ggagcgtgat gcggggcttc tg::gccaact cca^crV.ggc cttccccacc 550 



aaqqaqcgcg cattcgacqa catccccaac tcgqaqctga qccacctqat 600 

^:qt:qqacga:: cggcacqqgg ccatctsctig ctac;Ttgccc aaggtqgcct 600 

qc-ac-aactq qaagcq-qtg atgatcgt:TC t gagcqqaaq cctqctqcac 7'") ) 

r'cu:(?gt jng.- c-rac(-jcga cccgrtycgc atcc::gcgcg agcacglgca 7 -J 

a a c ^ c a q g - q c a c :: t y a c c 1 1 c a ^ c a a g t: I: c: *: g g q c r q c t: a c q g q a 8 ) 0 

agct -tcccj c-::a-::ctoat: g aagqtcaa;3c tcaajaagta c^iccaagltc 87-) 

O^ccgtg;: g^gacc-ctt cgtgcgcc^g atcLocgcct t cc .:a qcaa 900 

qti:.cqaj2r5 q^gaacjagg agttctac-g caagttcgcc gtgaccatgc 9a ) 

tgaggctigta cg--::aa:-ac accaq-ctqc ccgc:t;cggc qcq-:^aqgcc 1 )v)0 

tto-g-gct:^ gear c a =igg t. gtcc^tcgac aact':aatcc agtaaatgct lO^a] 

ggaacagca: a:;]gaga:ajc t 3gc(r:carg.. ::aac]agcac tgg-^gcagg IJH 

tg^: aca ^ -.r: c*: q acao : ag t jccagatog ac t a :jact t: cgtggggaag 1 10') 

ctg;Jag^at:: tggacgagga (a;^ccgcqcaq at qc*: ■^(aagc tacaaaaggt l^O'j 

gga :cg ?aag anccgcatc a c-acccjagcta acgg ^acagg accgoca gca 1 :.0)M 

qct^qgagga ggactggtto gccaagarcc acctg^jcctg gaggcagaag l>iOi! 

:tqt:ataaa<a tctcacg.aggc cgactttgat ctct taaggct accccaagcca 1 70)i i 

:qaaa a.>:tc at Cf^gagact gaaacjct^t c gcgt t<;jctt t tt ctc^gcgtg iU) 

■.:ctggaao:::t gacqca'.:gcg cactccagtt tttttatgac ctacgatttt 1400 

gcaatctqgq ct t ctt':j^:t c actccactgc ctctatccat tgagtactgt 1000 

atcgatattg ttttttaaga ttaatatatt tcaggtattt aatacga 1547 

::„10> 4 66 
:011 - 414 
:012:- PRT 

711 0> }]<.)m(:) sapiens 
:4 00:' 4 66 

Met Thr Lys Ala Arg Leu Phe Arg Leu Trp Leu Val Leu Gly Ser 

1 b 10 15:. 

Val Phe Met lie Leu Leu He He Val Tyr Trp Asp Ser Ala Gly 

7 0 0 0 30 

Ala Ala His Phe 'Tyr Leu His Thr Ser Phe Ser Arg Pro His Thr 

aO 4 0 ^ 4 0 

Gly Pro Pro Leu Prt^ Thr Pro Gly Pro Asp Arg Asp Arg Glu Leu 

-'■0 50 60 



Thr Ala Asp Ser Asp Val Asp 31u Phe Leu Asp Lys Fhe Leu Ser 

6'. 7 0 ^ lb 

Ala Gly Val Lys GLu Ser Asp Leu Fro Ar ] Lys C..u TLr GIu Gin 

It S ' ) 90 

Fro Pro Ala Pro Gly Ser Met; Glu Glu .]■:): Yal Arg Gly Tyr Asp 

00 :0a 100 

Trp Ser Pro Arq Asp Ala Arg Arg Ser :'r) Asp Gin Giy Arg GLn 

li'' \A'-> ISO 

Gin Ala Glu Arg P\v \ Ser Val Leu Arg Glv PLe Gys AJ a Asn S-;r 

10'- 3-i ^ 1 L.) 

Ser Leu Ala Phe Pr.) Thr Lys lOlu Arg .OLi Phe Asp Asp I La Pi-:) 

ii'i i^Aj 

Asn Ss;r Glu Le.u S-f His Leu lie Val ,esp Asp> Arg Lis Gly A .. i 

AO. lu ' ' 1 

lie Tyr Gys Tyr V:! Pri) Lys Val Ala '^y. Thr Asn Trp Lvs Ar i 

1 / ■ ' \.]-- \ .-; . ) 

Val Met He Val L- :u Ser Gly Ser Leu L-r; His Arg Gly Ala Pro 

L-oO \ ■-}■.■. ; p, 

Tyr Arg Asp Pro Leu Arg He Pro Arg G P. His Val His Asn .00 -i 

.'0 " I 0 0', 0 1 a 

Ser Ala His Leu ''C\-r Phe Asn Lys Phe Trp Arg Arq Tyr Gly Ly.-: 

Leu Ser Arg His Leu Met Lys Val Lys L-'U Lys Lys Tyr Thr Ly.:: 

i^30 .AiO .■40 

Phe Leu Phe Val Arc/ Asp Pro Phe Val Ar^:; Leu ILe Ser Ala Phe 

015 00 1.1 00 0 

Arg Ser Lys Phe 'llu Leu Glu Asn Glu '..iu Phe Tyr Arg Lys Phe 

06 (J 0 0^ 07 :i 

Ala Val Pro Met Leu Arg Leu Tyr ALa Asti His Thr Ser Leu Pro 



Ala Ser Ala Arg (."^lu Ala Phe Arg Aia GOy Leu Lys Val Ser Phe 

00(1 .'G)0 30" 

Ala Asn Phe He i^ln Tyr Leu Leu Asp Pre His Thr Glu Lys Leu 

0 0 0 1 0 1 :■ 

Ala Pro Phe Asn (Liu His Trp Arg Gin -Oal Tyr Arg Leu Cys 

000 .AJ: ^ ' OOP 

Pro Cys Gin He Asp Tyr Asp Phe Val GOy Lys Leu Glu Thr Leu 

HO 04 U 1:4 0 



Asf^' 31u Asp Ala Ala Gin Leu Leu Gin Leu Leu Gin Va 1 Asp Arg 

^■50 355 360 

31 n Leu Arq Phe Pr:) Pro Ser Tyr Aru Asn Arq Thr Ala Ser Ler 

3 63 37 0 37 5 

Trp 31u Glu Asp Trp Phc Ala Lys lie Pro Leu Ala Trp Arq (Mii 

3 8 0 3 3 J 3 9 0 

Gin Leu Tyr Lys Lea Tyr Glu Ala Asp PLe Val Leu Phe Gly Gyr 

3 9 3 4 0 3 4 0 5 

Pro Ly ? Pro GtIu Asn Leu Lea Arq Asp 

4 10 



G?10e 


4 67 


G>I17 


1071 


G>13:- 


D>]A 


G>I A- 





■c4 0-i> 4o7 

t'-qqgc-aja aitcgjc^icg ag^^cqqcac^ aqggeqac^g cstcacgqgq 50 
■G:t1:qg3:^qt 3 ^aq ^ q ^ :: caqagta^ag aqaq:i;ja^a5 a ::c ;;j acq t lO:) 

a ::qg gar qqc tacq gqa acq c get a tq zcg qgaa g ;itq gt gqtcqtqa rc 1 5 0 

LL3Ggcqq'gc qcqqiat^gg aqctqggat^ gtq-q-g--t tcgtqaacaq 20-:) 

.::^qqqcccga qtqqr:Ca*:ct qcgacsaqqa tgagt-t:qqg gq-cgqq-cc OOl) 

t;'ggagcaqqa qctccctjqa gctqt:::ttta tcctctqtqa tqtgactcaq VjO 

■jaaqatqatg t: gaaq ac :: :: t ggtttccgag accat::cqcc gatrtqq::cq ^O'j 

cctqqattqt qttgtcaaca acqc^zgqca ccacccaccs zcacagaqg-:: IC'O 

ctqaqqaqac ctct gcc::aq gqattccqcc aqctgctgga gctgaaccta 4 50 

^tqgggacqt acaccztqac caaqctcqcc crcccctacc tqcggaagag 500 

tcaaqqgaat qtcatcaaca tctccagcct qqtqqgqqca atcggccagq 550 

ccc aqqcaqt tccctatqtq qccaccaa--^-:^ -^-jgca-^Zaa z agccacgacc 6)0(j 

.aaagctttqg ccctggarga aagtccatat qgtqtccgaq tcaactgtat 650 

ctccccagqa aacat :tgqa ccccqctqtg gqaqqagctq qcaqccttaa 700 

tqccagaccc taggqccaca atccgagaqq qcatqctgqc ccagccactg 750 

qgccqcat gq gccaqcccqc tgaggtcqqq gctgcggcag t gttcctggc POO 

^:tccgaaqcc aacttctqca cgqgcattqa actqctcgtq acggggggtg r:50 

cagagctqgg gtacgggtgc aaggccaqtc ggaqcacccc cqtggacgcc :^00 



c"' c c g a t -a t c c c 1 1 c c t 3 a 1 1 t c: t c t c a 1 1: t c: t. a c t". t: q g g q c c c c 1 1 c c t 9 5 C' 

aqqact::tcc caccccaaac tccaacctgt atcaqatgca gccc;:caagc 1 JC'O 

cc'+tagactc taagccoagt tagcaaggtg ccgggtcacc ::tgcaggtr.c V)^0 

ccNitaaaaac qa t r t. bcj'."^ c 107] 

:.::]i'> 4 68 

:.::]!> 270 

:.:;] . > PF,T 

'.']:'■> H-amo sapiens 

:-iOO> 4 68 

F-]ei Ala Thr Gly Thr Arg Tyr Ala Gly Jr/s Val Val Va 1 VaJ r;\.r 
1 s i IS 



My Gly Gly Arg GLy He Gly Ala Gly l.l.e Val Arg Ala Phe 7,:.l 



Ask Ser- Gly Ala Ar;i Val Val lie Gys Asp Lys Asp Gla Sor 



■]■) 



Gl'/ Arq Ala Leu G 1. .i Gin ':.llu Leu Prc: Gl'/ ALa Val Phe lie i,-u 



Cys Asia Val Thr Gin Glu Asr- 



Asp Val Lys Thr Leu Val Ser 



Thr He Arg Arg ?h*- Gly Ar 1 Leu Asp Cys Val Val Asn Asn a:. 



Gl\' His His Pro Pr.j Pro Gin 



Arg Pro G.lvi Glu Thr Ser Ala 
1 f ' () 



10-: 



Gly Phe Arg Gin Leu Leu GLu 
110 



Leu Asn Leu Leu Gly Thr I'yr Tlir 
IIS IsO 



Leu Thr Lys Leu Al a Leu Pr^: 
IS^:. 



Tyr Leu Ar*; Lys Ser Gin Gly Asn 
ISO lis 



VaJ He Asn He Ser Ser Leu 
14 n 



Val i^ly AJa lie Gly Gin Ala i.Li n 
14 S 1^-0 



Ala Val Pro Tyr V,-. 1 Ala Thr 
IS S 



Lys Gly Ala Val Thr Ala Met Thi' 
160 16S 



Lys Ala Leu Ala Leu Asp (31u 
1 0 



Ser Pro Tyr Gly Val Arg Val Asn 
I'/S 18 0 



Cys He Ser Pro Gl.y Asn He 
1 6 S 



Trp Thr Pro Leu Trp Glu Glu Leu 
loo lOS 



Ala Ala Leu Met Pr-j Asp Pro Arg Ala Thi He Arg Glu Gly [-let 
2u0 20^ 210 



Leu Ala Gin Pr-j Leu Gly Arg Met Gly Gin Fro /Ala Glu Va.l Gly 



2l[ 



2.;:o 



Ala Ala Ala Va 1 Phe Leu Al Ser Glu AL:i Asn Phe Cys Thr Ci.Ly 

2 3':t 2 S5 /-I 0 

I i Gl'j L^eu Leu Va 1 I'li.r Gly' Gly Als Glu Le j G1 / 'T: i Gly *A/3 

24 5 2^;Gi ' 

Lys Ala Ser Aru Get" Thr Fro V^l Asp Ala Pro Asp Lie Pro Gru" 



r: atg 



<2l:i- -In:) 

<2I1 ■ 0-::7 
eLl2 ■ :)!'JA 

' !G:>in j sap L ens 

e.;OG ■ }u9 
. LLfri' eagrtg-ragg ctga-: 

0- ::": ' ;a :-a a i-e eg t gt 1 1 '::t rctt: 
e'::,:;u :: :'agg ag^eceaaaa (^caa-; 

egg-— teac ca 
ccegcat'iiga gg 
' ]qooo -::';L:tg aggaaeagct ca 
. i.::t t.g.:'ag.::t gtggatgtce aa 
,;<:io,-iteaacc acgaceo'^ag co 

1- jt rTocngr gt ctggg 
i^eatggtgag cgtgc 
i-Lj,-cC'jccac cgccc 
i^accatcg-t gtggg 
gccaggecag cagcc 
ijgi::otat gaa aagta 



ggt 
agt 
gag 
e a a 
gta 

::tgtg tgaar 
::ggtg ttcag 
:gcac agggc 
ctgca cctgc 
:gaga ccate 



-ttg- agct^.cigcgg aaegg.;ictgg 5' 

-o^ll t -oae.-ete:: rgggg^erggg 1- 

aggaa gggg e.aggg cggeetgggc 1 ■ ■ 

JO -a- tggaO'::eggt:. ge -ao:::}ga r g : 

atgag agg.a.iL^at eg aggagatggt . 

-tgge eeaga<:;aaag tgtga<:^gtoa : 

jagga gectvnotee etggg-^etae 

uoooo grggaeotgc oggag<::ieaog ■ 

-cett eaccatgcag gaggai:;:egea -Lpi.' 

::cagg ttcctgtgcg ccgecgccec e'Mj 

::ttg-:: cgccaigegcg cagtcatgga Let'-' 

atctt ctgaatcacc tggcceagaa t:0(") 

:;tect t gca':e::tttg tgccaagaaa o5'.' 



aaeac tgaettttga aagcar^g 687 



:210e 470 

.GIL- ISO 

G:12- PLT 

2"'13> H'jino sapiens 

:400/' 470 

net Asp Trp Pro His Asn Leu Leu Phe L^:u Leu Thr He Ser He 
1 L 1 0 1 0 

Phe Leu Gly Leu Gly Gin PrO' Arg Ser Pr/o Lys Ser Lys Arg Lys 
20 ^5 2i] 



C;.ly G]n Gly Arg Pro Gly Pro Leu Ala Pro Gly Pro His Gin Val 
3'. 4 0 ^15 

!'r(^ Leu A:^p Leu \o: ! Ser Arq llot Lys Fro Tyr /via Arg Met Glu 
'|.'"! LP PC 

Glu Tyr Glu Arg A;ui He Glu Glu Met Va: Ala (Lin Leu Arg Arn 
e:. '■(■' VP 

Ser Ser G.1.U ].eu Al.i Gin Art^ Lys Cys Glu Val Asn Leu Gin L*:aa 

p:i h:. -.'-o 

Try) Met Ser Asn Ly.' /Lrg Ser Leu Ser Pro Trp (^y Pyr Ser l.e 
up 10(' 

Asm ills Asp Pro Ser Arg He Fro Val As] ■ Leu Pro (P!.u Ala Aiq 
1 ] ■ 11^ 1 . - I 

Gys j.eu Cys Leu Gly Cys Va L Asn Pro Plio TLr f'ler (Lin Glu A.ro 
12- ■ I -A 

Arq Ser Met Val Ser Va L Pre. VaJ PLe Ser (^in Val Pro Val A: 

Arg Arg Leu Cys Pr^ > Pro Pre- Pro Arg Thr Gly Pro Cys Arg Gi n 
IPP lo'i 1^'C. 

Arg Ala Val Met Glu Thr He Ala Val (^ly Cys Thr Cys He Pre 

170 17 5 H:0 

L!10-- 471 
:P11> 236S 
:PlPa ONA 

:Pl.:i:' Homo sapiens 
PlOOP 471 

gcgccgccag gcgtaggcgg ggtggccctt gcgtctcccg ottcottgaa 50 

aaacccggcg ggcgagcga? gctgogggcc ggccgotgcc ottceccaca 100 

opccccgccg agaagcctcg otcggcgccc aacatggogg gtgggcgctg Ipn 

oggccc:icag ctaacggcgc tcct^gocgc ::tggatog.sg gctgtggcgg 20'"' 

cgacggcag^ coccgaggag gccgcgc-gc ogscggagca gagccgggtc 2P') 

cagcccatga cogcctccaa ctggacgctg gtgatggagg g-gagtggat SC'i' 

gctgaaattt tacgccccat ggtgtccatc ctgccagcag actgattcag 3PP 

aa tggg ^gg-:: t tttgcaaag satggtgaaa tact teagat cagtgtgggg 4 0 0 

aaggta^atg tcattcaaga accaggtttg agtggccgct tcuttigtcac 4:i'J 

:actstccsa grattttttc atgcaaagga tgggatattc cgscgttatc 500 



(]l^}qcccaQj aatcttcgaa gacctgcaga attatatctt agagaagaaa 5S'"i 
tggcaatcag tc3agc::tct gactggctgg aaatcccr-ag cttrtct^ac 60') 

qat gl.c-t gga :atgqct.gc^t.:.: tttttagcat ct^tggc=iag alatggcatc (Vj'i 

Mcacaacta ttt^acBgtg actcttggaa ttcctqc::Lg gtgttctLat 7-)'! 
gtgtt.ttt-;j tcatagccac ::ttggttttt ggccttt::t:a tgggtctagt TS^ 

cM.Lggtggtia atatcagaat ^tttctatgt gc^actt-aa aggaatttat &-mi 

i.n:gagc:jt to Cgagca ;5aat aggagatcag ag gag get a a tag:i gctgaa 

aagttgcagg atgaggigga gga^aaagst gatitaaa^tg aag:^agaaaa 9'iii 

::aa a gacagc ::tt gt aga t g atga aga a g 3 ga a ag aag^L ct t ggcg at g 

aggatgaag : a gaggaagaa gaggagga gg acaaatt.ggc t gcrggt gtg lai^O 

gatgaggaga gaagtgaggc aaatgatcag gggaccc-ag gagaggacgg l^^'.'t 

t:gtgacccgg gaggaagtag agaatgagga ggctgaagaa g gc a tct ct g K'^'i 

agcaacacig :cc ag:tgac acagaggtgg t ggaagac::a att'gagg::ag 1 1 -a 

agtaaaagta agcatgctga caagggaatg tagatttaat gatgcgtttt IjOa 

aaagaataaa ::aca a a a a ::a atatgtaagc tt::cctttgg cctg::agttt l^ai' 

gtacaaaat : cttaattttt catgaatgag caagattcta tt aaaagatg 1 ;-m'i 

acctctagtc atttggtctc atggcagtaa gcatcatgt a t a :^aaagg ag 1 

agtcttccag gtgtgacaat caggatacag aaaaacaaaa gtagtgttgg l-iOO 

gatctgtttg gagactggga tgggaacaag ttcatttace taggggtcag 14^:.) 

agagtctcga ccagaggagg ccattcccag tcctaatcag caccttccag IbOO 

agacaaggct gcaggccctg tgaaatgaaa gccaagcagg agocttggct 1 SSO 

cctgagcatc cccaaagtgt aacgtagaag ccttgcatcc ttttcttgtg 1*1'")!;) 

taaagtattt atttttgtca aattgcagga aacatcaggc accacagtgc l^''-') 

atgaaaaatc tttcacagct agaaattgaa agggccttgg gtatagagag 17i:)i'i 

cagctcagaa gtcatcccag ccctctgaat cti-ctgtgct atgttttatt 

rcttaccttt aatttttcca gcatttacac catgggcatt caggctctcc l^-Od 

acac:tcttca cta^:tatctc ttggtcagag gactccaara acagccaggt Ih^-i.^ 

ttacatgaac tgtgtttgtt cattctgacc taaggggttt agataatcag l^do 

taaccataac ccctgaagct gtgactgcca aacatctcaa atgaaatgtt 19'' d 



gtggccatca gagactcaaa a<^gaaqtaag gattttacaa gacagattaa 2)00 

aaaaaa^ttg ttttgtccaa aatatagttg ttgttgattt: ttttttaagt .:2'50 

1 1 tcta iigca atatttttca a(:jccaaaagt cctctaagtc ttgccagtac .-I' 100 

aaggta^tct tgtgaaaaaa agttgaatac t gt 1 1 gt: 1 1 tcatct^aag ;2: 50 

qggttcoctg ggtcL. L jaac Lcictt t aata ataacraaaa aaccactt ct /.::00 

gat: t: tt -rctt cagtga^gtg ct.tttggtga aagaattaai gaactccagt ;'25iJ 

acctga^agt gaaagatt.tg attttgtttc catcttctgt aatcttccaa 22.0(] 

agaatt.itat ctttgt aaat ct:cLcaaLac tcaa^:ctact: gtaagtaccc 2>50 

^ '-K? a g g c t a a ta: t c t t 2 3 6 8 

10:> 4 ■■'2 
11> 3-19 
12> PKT 

13;> H( 'ino sapif;5n& 
<m(jO> 4V2 

Met Ala Gly Gly Arg Cys Gly Pro Gin Lau Thr Ala Leu Leu Ala 

1 i:) 15 

Ala Trp lie Ala Al.a Val Ala Ala Thr Ala Glv Pro Glu Glu PJa 

2 5 " 30 

/•J.a Leu Fro Pro G!u Gin Ser Arg Val Gin Pn;;. Met Thr Ala Ser 

^5 0 ^5 

Asn Trf Thr Leu Val Met Glu Gly Glu Trp Met Leu Lys Phe Tvr 
^'0 55 60 

Ala Pre. Trp Cys Pro Ser Cys Gin Gin Thr Asp Ser Glu Trp Glu 
65 70 75 

Ala Phe Ala Lys Asn Gly Glu lie Leu Gin He Ser Val Gly Lvs 
8 0 8 5 90 

Val Asp Val He Gin Glu Pro Gly Leu Ser Gly Arg Phe Phe Val 
^5 100 105 

Thr Thr Leu Pro Ala Phe Phe His Ala Lys Asp Gly He Phe Arg 
110 115 1^0 

Arg Tyr Arg Gly Pro Gly He Phe Glu Asp Leu Gin Asn Tyr He 
125 130 135 

Leu Glu Lys Lys Trp Gin Ser Val Glu Pro Leu Thr Gly Trp L-/s 
14 0 14 5 It.O 

Ser Pro Ala Ser Leu Thr Met Ser Gly Met Ala Gly Leu Phe S-r 
1^5 160 H,5 



i ■ ■ ^--r f:;iy Lys lie Tip His U-u His Asn Tyr Fho Thr Val Thr 

170 IVH 180 

..• .. My lie I'ro Ala Trp) Cys Scr Tyr V<il Fho I'Yic Val lie Ala 

185 v:^o 195 

Tin- H'Hi Val Hlu'^ My Lea Phe Mra (';iy VrM..i Va ! Leu Val Val lie 

HO. I HiV) 210 

.■■a i;y.> ph^. 'py- \.y. j_ p^^q yf_.u ^ro A.ra Hi.s Leu Her Glu Arg 

21:^ 2 20 2.2 b 

;H"r C-lu Hln Asn Ar^": Akj Her (21u Glu Ala His Arc] Ala Glu Gin 

2 :A; 2 3 j 2-; 0 

Gin Asp Ala Glu Glu Glu Lys '\sp Asv Ser Asn (21u Glu (-21 u 



A:ai Lys Asfj Hei" i.e'A \G.i 1 Asp Asp Gli.] 'jLu Glu Lys Glu Asp Lr^u 

.:6'"^ .a;) 2 .A/ (J 

G[y /\s.}:> i2 1 u Asp (Ala 2A a GjIu (^lu Glu i-;Lu Glu Glu Asf) Asn Geu 

21":. 22 0 .:A ^ 

A !. ■: i A la '21 y V a 1 2^ s jn Glu Glu Arg Ser 021 u Ala Asn Asp Gin G 1 y 

2 90 2 ^5 ?(jO 

Pr.;-^ Pro Gly Glu Asp) Gl y Val Thr Arg Glu Glu Val Glu Pro OG.u 

30 0 3 10 315 

Gi l Ala Glu Glu Gly He Ser (Olu Gin Pro Cys Pro Ala Asp Thr 

S ' ' 2 2 5 3 0 

i2 1 u Val Val Glu 2\spi Ser Leu Arg Gin Arg Lys Ser GLn His Aia 

335 3^0 34 5 



2^sp Lys Gly Leu 



;21iV. 473 
h:il- 2-1 



.■:i.A- DNA 

21 A- /Artificial Seiquence 



.H'Av- Synthetic oligonucleotide probe 
■iO'ia 473 

gti.avagccca tgacccTce^tc caac 2 4 

21 MS .]7 4 

21A- 21 
2K DLA 
13:- Artificial S e i^u e n ce 



M2 0> 



■ ?. 2 ■ ^'^ y ri t. h ^ j 1 1 ^ - o 1 i g c ^ n u 1 e o t i cl q p r ^ :■ b e 

■ -lOi' • rM 

/in - .17'.; 

■ 7 1 1 ■ A A 

•■2\?:> Vim 

• 7 1 ■ Artii icial. ^'-c^^'^ijoncr^ 

■ 7 7 0 

'77^ - 7yr:th'...-ti.' oligonucleotide probe 

• .100 . r7 7 

q t. g a a t g t cj a a a 1. 1 1 1 a c c j c o c: a t. g g t g t: c c ^ a t. c c t. rj c age -1 4 

' 7 1 0 > 4 7 6 
■711- 27'78 
'■■ 7l;:b.' DNA 

- . ... i ' lioiiio sap i ^.rna 
v.bJi.).' 4/b 

ag77g.j a o t: >.i c 7 t aag c 1 1 a a tg; t. g t. t aaaetccgg t a ac) t a^'C t. a 70 

ge. a •ci^..-a 1. g..i 1 1 1. '.^ a l'V oa c j a g a 1. 1.. e to:: 1 1. X.lqt'rcaaq acagteatct 100 

eagggg':-aqa aagaaa.^gag ctcccaaatg ctatatctat tcaggggctc 150 

*_ ca a ga a ca a tggaatatca rcctgaeota gaaaatttqg atgaagaegg 200 

atat..ac7caa t tacacot eg act cneaaag eaataccagg at agcr gt tg 7 7 0 

t.t^cagagaa aggate(;^tgt g^:tgeat:etc etccttggeg cctcattgct 700 

gt.-iattt tgg qaabcetatg cttggtaata otggtgatag ctgtggtcet ;oOO 

gggtaceatg ggggttcttt ccagecettg tcctcctaat tggattatat 400 

aegagaagag ctgttatcta ttcagcatgt eactaaattc ctgg';jatgga 4S( 

agcaaaagac aatgetggca actgggctct aatctcctaa agatagacag OiJL 

otcaaatgaa ttgggattta tagtaaaaca agtgtcttcc ca a cc 7 ga t a 7 '-i; 

attcattittg gataggcctt tctcggccc:- agactgaggt accatggctc ^y}'. 

tgggaggatg gatca^catt ctcttctaa^ ttatttcaga tcagaaccsc OO'! 

a g - t acccaa gaaa ac eeat ctccaaa t o g cgtaoggatt cacgt gtc sg 7 0:; 

t eatttat ga ccaa -tgtgt agt gtgccct cataeagt at ttgtg a gaag 7 O^ 

aagtttt-caa t.gt a a g a^-jga ag'ggtggag:^ aggagagaga aatat gtgag F;Oi: 

gtagtaagga qgaeagaaaa cagaa^agaa aagagt. aaca 'g::tgaggtca "62y 

agataaatgc agaaaatgti tagagagctt ggc::aaetgt aatcteaace 900 



u :':^i.i::t.t'|.^] ^■.:^:iqaqaqcjr t q t ^^ a 1 1. 1 '.M. ■ ; t ..i 1. 1 1. g t. cq ac:ct. ucaqqt ^^^0 

aaq-M ac^t at t: at 1 1 t:t_ct. a at" t aqt:aqat. ■ '(.a.'t. .iqaaat qqaat^cagcja 1 C-nO 

; ; a;,;. : j -t t q.iqt. t tq. t a lttM.tait:tt . 1 1 ; t a t 1. 1: r. tt:qaqat.aqq :C''a' 

at Ccii^t t t qt; t ar-^'-caqq t qqa qtajaa qtqqcacaat. cta^qa 1 ca : 1 00 

laaaqatata: tatt^qaat.ca q- a:ra:t aaa^j taq.::tqqqac tacaqqtqcci i.lIjO 

1. a:-a'/i^a-at q ('caqaataat 1 1: t: t qg t; q t; f. 1. 1: *. t qt aqaq actqqq^ittt 1200 

q- "Ca t- c^f t (ja actiaq^:t qqt c t c t aa ta."a:: tqijgct.taag t ga ^ c'^ (;jccc 1 0 0 

a ■ ''"^ M qac'.-t <-^c^"-aaaqt_ q^^ qqa.i 1 1 a^a-i aa^.: qta^aqac aaaBca^^ctaq 1 .- 0 

■q' aaiaqat tgaar.t;ttca ^ t... cta::j.:aa 1 1. qa(.; 1 1. qgcat 1 1 a ::c *: ggq 1 ..O) 

* .laa '.jCJaat at t.a a^ ttctqav.-t. -at .i t. a.jguq t. '^qLLl. :aiLqa ..::"'a 

I... aaaaa-i t c^c aatq.qaaqtq ca acjq ^ (j L q I tgiaa^icgatt rq,j,cc zz ca a i'lOO 

at. ta.-t-. aqcq t a t a t. > ^aq 1 1 a taaa a-: ; q.^i q qg^qaaalat: at:tcccgaat: 1 'ajO 

aqcl.aaatqa agaaata^gqa aaaaatcttc acaacagtca gag::aattrt ^'OO 

a t . z a t: 1 1. 1 a t. c a g t a t q a t c a t a a r - a r ( j a 1 1 a a c a t.. c t t a g l a a a a a g : ^- - L' 0 

cagqaactcc t. a 1. 1 1 1 r ct ttatca.itta aa agctcng agagtacatc b'Oi.il 

*ajc--at a t<::t ct ^atag.jal: ctttttt tt:. tttttttt *:t zzz gagacag '\':'\-(^ 

aqt t t:cgct a t tqt tgcaca ggctggagtg caacggcacg ar atcggct c 1 On 

accgcaacct ccgcrccctg ggttcaagca attctcctga ct^agcctcc IoOm 

caagtagct-g ggattacagt caggcaccac cacacaa-gga taattttgta l^;.ai"i 

r rt tttagt agagacaggg tttct ccatg tcggtcaggg c agtcccgaa 1 '^Om 

ctcc:t gacct ca agtgar ct gcctgcctcg gcctcccaag tgctg ggatt 1 :^z^'^ 

acaggcgtga gcractg::ac ccagc:t aga atctrgtat 3 atatgt aatt a'rjM 

gtagggaaac tgctctcata ggaaagtttt ctgcttittta aatacaaaaa i^O^.a 

tacatsaa^a tacataaaat ctgatgatga atataaaaaa gtaaccaacc OlOn 

tcattggaac aagtattaac attttggaat atgttttatt agttttgtga Ol^.n 

t qt act gtt t r a ::a stt ttt accatt t tt t t cagt aat ta ct gtaa aatg .:.:0m 

gt.attattgg aat':^3aarta tatttcct^a tgtg-tgatt tgtcttattt .:.:0n 

tr t teat act ttcccactgg tgctatt ttt at 1 1 acaatg gatat ttctg OaOu 



!.;t. ' i-t ;:]^-: gagqcattla .aa g t. cr t; c t a d t. qt t. gat t a atatytq;.iaa 2350 

:ia--.tt- ■ at a v:--aattt. ta^- taiaatt.itqo ciqi t:t.iaaat ggatqatttt 2-100 

a'.itata q.it 1 1 c.i 1 1 1. aa a t a .1 aaa a -laaat at r .1 1 ^aaaaaaaaaa 2450 

,uj<i.j i.i.:i>ia>i aaaciaaaaaa ri*ia ^■ia(i--ia 2 'VIS 



1 ^ ■ 2 (1 1 
, .1. ■ OKT 



ap 1 *:ais 



I^].a aiu Tyr H i. s Frc Asp ]aai Glu Asn Leu Asp Glu Asp Gly Tyr 



1 



1 0 



■17a Gin 0-u H ia-^ Asp ^-ar Gin Sar Asn Thr Arg lie Ala V<i 1 

2 0 2 5 :-o 

Vi! 2*a 2; 1 a 2ys Gly Gar 2^'S /U a Ala Gor I'ro Fro Trp Arq I, (a: 

a^ 40 4 5 



I 1 ' 



ci '/a i I 1 Leu Gl y 



.ea G\'S Leu Val lie Lea Va 1 A 



Ala Val \^al Leu G.Ly Thr Met Gly Val Leu Ser Ser Fro Gys Pro 

a^ 7 0 "5 

Pro Asn Tip lie Ire Tyr Glu Lys Ser Cys Tyr Leu Fhe Ser Mot 

:a:: 8 5 'AT 



Ger i,cu r- 



sri Ser Tiq: A;;5p (^ly Ser Lys Arq Gin Cys Trp Gin L<-u 



100 



11:5 



Gly Ser Asn Leu Leu Lys lie Asp Ser Ser Asn Glu Leu Gly Pl'i 



110 



115 



120 



lie Val Lys Gin V/al Ser Ser Gin Pro Asp Asn Ser Phe Trp I'.e 

12 5 130 125 

Gly Leu Ser Arg Pro QLn Thr Glu Val Pro Trp' Leu Trp Glu Asp 

140 14 5 1 ^-0 



Gly Ser Thr Phe Ser Ser Asn Leu Fhe Gin lie Arg Thr Thr Al 



15^ 



160 



IF, 



Thr Gin Glu Asn Pro Ser Pro Asn Cys Val Trp lie His Val Ser 

17-2 17 5 l"-0 

Val lie Tyr Asp GLn Leu Cys Ser Val Pro Ser Tyr Ser He Cys 

H5 190 1 ^5 



Glu Lys Lys Phe Sei' Met 

2 0 0 



210> 4 78 



DMA 

AM i \ i c i a 1 Scqxn^ncQ 



:J y r 1 1. i 1 e t. i. v : u i. .i q o 1 1 u ( - ] e i. > t: i c i f."^ fro b e 



2 0 
IjNA 

Ai M M ;;i 1 



:;At. t li(..A: .i c v".)l 1 q :ai ac i 0( > 1 1 dt-^ probe 



[faia 4 '/a 
1 ■ a- . .-i a t - ^ , 



;M 1 2 4 



?.2 Syathetic o 1 i qonu .: 1 eo t_. i de prob^; 

ci t ^'at.. c :''::ag aqccatgqta :a,:tc 2 4 

21iA- 4fl 

;;]]:■ 2\ 

2 1,:- DMA 

,:i.A- Artificial Sequence 



■2. A- Synthetic oligonucleotide probe 
bJiA- 4 :■! 

:c<:iagg.^tag ctgttgtttc aga^aaagga tcgtgtgctg catctcctcc 50 



2 I 0 

1 

21 : 



4 ::2 
3>: 19 
DMA 

Homo sapiens 



:4 0p:.^ 4:2 

qqaaqqgqag gagcaggcca cacaggcaca ggccggtgag ggacctgccc 50 

="iqacct gc^ag ggtctcgctc tgt-^acacag gctggagtgc agtqgtgtga 100 

tcttggctca tcgtaaci^tc cacc tec egg gttcaagtga ttctcatgcc 150 



1 ^^:l^_^.^ct C'-'.: qaqtaqct_'7q 1 1 , i o-icr.^ t Aqtqact, \,cc aaq^iq t qa>- M.. 200 

^ ';qaa' iq aa a a t 'la ■ ^ t C' ^aaa I ' 'q^-t nr-iQu^y} a^/a :^t. ^^t 2'.;0 

i q^/t qaqt t qct ct t a.qa..; qt c.iaqqtq acaacqar-aq q^iqac^at aiq.j )(n) 

aaaq."ii;t 1 1 a aa^'tatqaaq a^.a-ia' ar :aM>.^ i '-Laq.aaiaa^'a qqa^'r-^aqav't <bO 

a. -a I a ,:i I -a <..i a v;caa Ci c^ m q c-i ' a:q. q^^.-q ^a-i t. at. i aa'it: Cijaq a^i^.M (a;'q,j,ii.j ^lOl.) 

.iaa>a;-t aa^' .lat .-'..aitqaa a-atq t a^.^:M. q . ^-iq.-c-a'-'-r tq.n.t aa^aaa ■ 1 ' 0 

t < -at t. a(a:M q aca^aaaqqqq cat at. aacic t. t. c ta.;j i a:: t c i_ a.M.aqaaLaL^q 'iOO 

a ■ ■ a ' q a t- g a q a . i t; t a c t t t. a t /i t q - ■ a a q c q t q a < t t a t t , ■ t a i bb 0 

at q.iaaaaca at: al.aqc(.^ta.; ct at- qct l.(.a: figcaccaqc^a qqagaG'.a.: t <j bO(".i 

a ■ - 1. * - a q q a ■ ' a i :■ c g c t q 1 1. a q m ■ - ^ t - 1 . q t: . a c t ■ .a 1. g g t g q a a c c c hbO 

t cariaaat .la'^-'t qc-.-rv-i at q..-'.v;u',:aq ^'tt <:a'-'Ct t.c tr^ct t -.aa^a.-a 700 

(]t -.a-ta-'acc/i ■ "^^^ , -q o - cq c I c : ■ a i .aaq^a..: t. ■ -qq t q g a-a t gt; gc^g^q^.: t. 'IbO 

a.ia^Hjqqaf -a t a ( -a q - ' t f ) (.: I. ca g^'^ aia t.. t c rtgaagc.:tc accciga.-iggc HQO 

ct;caaggag.j acct: cggc 1. g ccc-acgccag ccagcagttg cagagcctqq 8aa 

aqtcgaaact qaccacrgt..g agattcatagg gqgacatqgt gt cot. r 'I'ga g 9i'0 

gaggac'.a:jga t. caacgccac ggl.gt:ggaag (■■:t ccagccca cagccggcct: 9 >0 

cc^aqgacctg cacat.ci::ac r cccggcagga cigaggagcag agcqaqatca ]a'"K) 

tggaqtacrc ggtgclgctg cctcgaacac tcttccagag gacgaaaggc 1'''^:. 

cggagcgggg aggctgagaa gacgactcctc ctggtggact tcagcagcca lie 

agccctgttc caggacaaga attccagcca agtcctgggt gagaaggtct 1 1 I:- 

tggi^gattgt ggtacagaac accaaagtag ccaacctcac ggagcccgtg l/'C' 

gtgctcactt tccagiaacca qctracagccg aagaatgtga ctctgcaatg 1.:^ 

tgagttctgg gtt^jaagacc C'^acat t (jag cagc::cg3gg cattggagca 1 -l'^ 

■gtgctgggt.g tgagaccgtc a^jgagagaaa cacaaa^ata otgcttctga 1 

aaccacttga cctactt::gc a^gt ^gct gat g qtct^ct:gg tgjgaggtgga 

cgccgtgcac aagcactacc tgaqcctCL^t ctccta^jtg ggctgtjtcg 1 •] 

tctctgccct gqccrg^ctt g:_caccattg ccgc::tacct ctgctccagg I'aj 

g t q c c c c t g c c g t g c a g -g a g g a a a c c t cq g gac*: aca zca t :; a a g g t g c a 1 'j b 

catgaacctg ctgctggacg trttcctgc^t gga::acgagc ttcctq::tca 160)0 



■■v/:<-\^-iQC(: ggt :;gccc:tqaca gqctctqagq 
(-'t t- -rqc acttct cct.^t qct cacct qc^ 
' I : ;i q q t a a a c t c t. ci c c q a c 1 1 ^ ■ ] t g c j t q q a 
^. ' t" q q c t; a c c t. .J c t c a a c t g a la r qc c a t q q 
; ^ t. q q t q a c u c q q I q g c c c:i q t: c^-J a t. q t q 
('ttgqctqtg cataqqactc caqc^qqqcqt 
q(Tatccqqga ctccctqqtc aqct acaLca 
r.^. aqtqlttc t: q 1 1: ca a ca t qqcca t gel a 
I q c q c t q cqcc c c c a c a c c c ^: a a a q I q 
t q q q c c I caq a c t q {.cell a q c ( t ( .] c c : c L 
t_ t tqct t. ctq qcacct: tcca qctt gtccjt c 
r-^acctccttc c;aaqgcttrx: t cat: ct teat 
tgeaggcccg gggtggeccc tcceetctga 
aggctcceea tcageteggg cagcacctcg 
cageccaect qceeatgtga tqaa geagag 
qcctgt^gec cecgagccag gcccagccce 
ttggaaagcc eaaegaccat ggag^gatgg 
actcecgLggc tgggcttttg aattggcctt 
teagcteeca cgggactcag aagtgcgccg 
tccccacatc tgtcccaacc 'aagctggagg 
cetgggecca gccctcattg etgggggcca 
tggcacat—c ttaatectgt gccc-tgcet 
gttgctctgt ctctcgtggt eaecetgagg 
ttttaacctc aggtggcacc :agggc(:|aat 
agggccaqag ccctggcgga qgagaggccc 
agctcgccta cctctgagcc eaggeccect 
eetcectcca tcttecetgg qgtte^cetc 
tcettcgttc aeagctgggg gtceccqatt 



etgqetqeeq aqeeaqtqce In'^O 
c 1 1 1 c e t g g c 1 t. q q c c t c g a 1 ' ' ' ' 0 
gqtctttqqe ae-:tatqtec 1 : ' 0 
qetqqqqet.t e(:eecitettt 1 ■ ■ ' ") 
qaeaaeLat. q qcceea te-:a t 1 ■■■ 0 
eatctaccet tceatqtcjct l-^'O 
ecaaectggg cctcttcaqe 
qceaecatqq tqqtqcaqat ?. '. ■') 
q t ea ca t q t q c t q a c a c t q e . ; i'; = ■ ) 
qqgec:i_ tgat. cLlettctcc .: \ ■') 
ctatcicettt teageat(aat . la) 
etqgt.aatgq tccatgeqqc ,::':(( 
agagc:aactc agaeagcaec .'2'- 
tccagcegea tetaggcetc /■j.'':- 
atgcggectc gtcgcacaet . 'q'-q 
aggcc3gtca gccgcaga ::t 
gcegtttjcea tggtggaegg 
ggggactaet cggctctcac J.aOf' 
ccatgctgec tagggtactg L ::•':'() 
cctggtctet ccttacaacc ch'"iri 
ggccttggat cttgagggtc ^' (.:■:■(■) 
gggacacjaaa tgt ggct cca ;. iqO 
gcactctgca tcctctgtca .:"/ :a.) 
ggggcccagg gcagaccttc 2'SOO 
tttgccagga gcacagcagc q^-^'O 
ccctc::etca gccccccagt ."."?0a 
ctctee::ag(^ gcctccttgc ::^*';.:! 
ccaatgetgt tt tttgggga 30 



qtqqt.tlcca ggagctq(-ct ggt.qtct yet gtaaatgt.t.t gtctactgca 3050 

caagectcgg cctgcccctg agccaggctc ggtarcgatq cqtqggctgq 31 Vl 

n - ^- i g g t c: c t c t. g t c r a t' ' I a q c ^: 1 1. 1. g a t g i g 1. g c a t !: q c c 1 1 :] :■■]■> 

a ta-^ :u:cc t ga cc ^aqc--ia:ac gcctcagagy ggtjC'j L caq l: at cc t gaa ?2 u 

c ) ( a ' ■ - 1: c 1 1 g t g g a a a g -3 a a t g t g q a c c a t g c c a g *_ c c c g t c t g g 1 1 1 c c a } 2 ^ i -1 

t. aa.:accact ccaaggictg agactijacct cctct-jgtqa ca'::tggccta 3 3aa 

(]ag .":ct gaca ctctcctaaq aggtt::tctc caagacxa-ca aa*:agctcca >-3'-i 

ggc;^aactcg gccqcc-:atc atggtraatt ctgt :caaca aacacacacg 34'i'i 

ggtagsttgc tgi^cct^ttg taggtggtag gqacsaagat gacagacctg 34^" 

:itc:ia^cctc ctgccaacat tcagtctggt atgtgaggcg tg<:qtgaagc ;:5" ' 

^^ag ^ ^.-ta-ct gg<^gct :icaq qgacagggaq ccat :atOC'-^ tgacLggqaa j5"a 

■a7c'. :jgaaga ct tcctgcag qaqtca^gcgt. t caa t: ct ta;ja cctt g^agat 3 6' i' i 

jggaaqgatq ttctatttac gtaccaattc ttttjtctti- tgatattaaa 36aa 

aagaagtaca tgttca*:t:gt agagaatttg gaaaatgtag aagagaatca 37mii 

.:igaa<gaaaaa taaaaatcag ctgttgtaat cgcct:igcaa aac;iaa3aaaa 37aij 

^iaa-aaaaaaa aaaaaa aaaa .saaaaaaaaa aaaaaaaaaa aa^iaaaaaaa 38i'^m 
aaaaaaaaaa aaaaaa iaa 3819 



P. 1 o.> 


'] 8 3 


:jll:- 


6 93 


;313:- 


PRT 


:jl3:- 


iic>mo 


00:- 


4 83 



Met Thr Pro Gin Sor Leu Leu Gin Thr Tlir Leu Phe Leu Leu Ser 

1 5 10 1[; 

Leu Leu Phe Leu V..il Gin Gly Ala His Gly Arq Glv His Arg G ■ u 

3 0 35. ' 30 

Asp Phe Arg Phe Cys Ser (31n Arg Asn Gin Thr His Arg Ser Ser 

3 5 4 0 4 5 

Leu His Tyr Lys Pro Thr Pr(0 Asp Leu Arg lie Ser lie Glu Asn 

.^ 0 55 60 

Ger Glu Glu Ala L<.-u Thr Val His Ala Prc^ Phe- Pro Ala Ala His 

»'5 '.'0 7 5 

Fro Ala Ser Arg Ser Phe Pro Asp Pro Arg Gly Leu Tyr His Phe 

8 0 " 8 5 90 



rys Leu Tyr Trp Asn Arg His Ala Gly Arg Lou [lis Leu Leu Tyr 

K):) 105 

Gly Lys Arg Asp Pho T,cu Leu Ser Asp I ys Ala Ger Ser Leu L-:mj 
li:) llv) ILO 

Gys Fhe Gin His G.l.n GIu GIu Ger L--u A L.i Gin (LI y Pro Pro L-u 
1;g:) 130 l,b 

Leu Ala Thr Ser 7a 1. Thr Ser Trp Tip ^Gsr Pro Gin Asn IJo r 
1 '1 1 1 -3 a 1 0 

Leu Pro Ser Ala Al i Ger Phe Thr Phe Ser IGie His Ser Pro Pi j 

l.G") 

Wis Thr Ala Ala H:i. a Asn Ala Ser Val Asp Met Gys GIu Leu L';s 

1 G, ^ I'-o 

Arc] Asp Leu Gin lA.ri Leu Ser Gin Lrie L-ni Lys His Pro Gin L'-s 
: 8') 1 G) 1 a, 

Ala Ser Arg Arg ? r ) Ser Ala A.la Pro Ala Ser C^ln Gin Leu S :n 
.-'■^ ^ " 0 1.0 

Ser Leu Glu Ser Ly--; Leu Thr Ser Val -wq Phe [-let Gly Asp IL-t. 

hi.s sso .:;p 

Val Ser Phe Glu .n..a Asp Arg lie Asn Ai.a Thr Val Trp Lys Leu 

SG.) ;:sL 04 0 

Gin Pro Thr Ala G ly Leu Gin Asp Leu fl . s He His Ser Arg rLl n 

O'lL sLCi srO' 

Glu Glu Glu Gin S-?r Glu He Met Glu 'I'yr Ser Val Leu Leu Pro 
^^G"' .-'iS LVO 

Arg Thr Leu Phe C^ln Arg Thr Lys (^ly Arg Ser Gly Glu Ala i:Llu 

Lys Arg Leu Leu Leu Val Asp Phe Ser :-Lrr Gin hla Leu Phe Gin 
0 90 0-=^5 0 00 

Asp Lys Asn Ser Sor Gin Val Leu (]ly Glu Lys Val Leu Gly He 
00 5 010 015 

Val Val Gin Asn Thr Lys Val Ala Asn L-u Thr Glu Pro Val Val 
OGO 0g5 OO'J 

Leu Thr Phe Gin His Gin Leu Gin Pro Lys Asn Val Thr Leu GJ n 
y-r't- GiO 0^3 5 

Gys Val Phe Trp \Oal Glu Asp Pro Thr I^eu Ser Ser Pro Gly [Lis 
y'^:-0 05 5 OGO 



Trp Ser Ser Ala Gly Gys Glu Thr Val I.rg Arg Glu Thr Gin Thr 
:-tG 07 0 37 5 



ryy, phe Cys A; n His Lou Thr Tyf M:- Ai.i Va 1 L^.u NV^t Vul 



CA.U V.:] Asp Al.-i His Lvs His Tvr Is:nj 



Tyr -Ail CA y A^ 
4 1 (J 



■ r /^ 1 . ; 
4 1 



Arq [jys Pro Arg Asp 1'yr Thir- I]*' Py;-; V. : 1 
Aeii Al.j Vdl [he L-l: L^-.i Asp Ahi ^^-^r F:.'.^ 



4 ( ) 



n 



ALa Ala '\';r Leu Ays Sc/r Ar-^j Va I Lis-) Leu I-'rc^ Ays A: q 
A. [. A -A) ,] 



. i s r-1el Asn I ,r;-u \ .^ '.u 
'] . 0 

Leu ser- A 1 i.] i" ro 



Al i ij(.:u Yiii 1 y ^A.' 1" v_A u /'Ua Aiy 



/\ 1 C.1 L c A A:: : 1 



Hi- Le.j flis Hhe :A : f Leu Lc-.j Thr Cys L. -s Ler Trp Met. (A 



■1 -.'S 



r^Iu Gly Tyr Asn L* ui Tyr Arq Leu Va 1 V, : 1 Clu Val Phe Gly Tnr 

Tyr Val Pro Gly Tyr Leu Leu Lys Leu S-^r Ala Met Gly Trp (Ay 

^A 5s0 sP:. 

Phe Pro lie Phe L* Val Thr Leu Val A Au Leu Val Asp Val Asp 

p -.0 5 A") ij 

Asn Tyr Gly Pro lie lie Leu Ala Val His Arg Thr Pro Glu CA y 

P-;S EA'J s'jp 

Val lie Tyr Pro SLsr Met Cys Trp> lie Arg Asp Ser Leu Val Ger 



Met Ala Met Leu Ala Thr Met Val Val Gin He Leu Arq Leu Ars:: 

Pro His Thr Gin Lys Trpi Ser His Val Leu Thr Leu Leu Gly L^-u 

Pf.i V 6 1 0 *j 1 ^ 

Ser Leu Val Leu Gly Leu Pro Trp Ala Leu He Phe Phe Ser Phe 

tPO bPe e.:C: 

Tyr Leu Phe Ser MI f:- 



Ala Ser Gly Thr Phe Gin Leu Val Val. 



tAl 0 



11(? Thr Ser Phe Gin Gly Phe Leu ILe Phe He Trp Tyr Trp Sr.r 



btO 



6H 



6 e Ci 



Mc:i ;.rg Leu Gin Ala Arg GJ v Glv Fro Sor Pro Leu Lys Scr Asn 

(565 670 675 

:L:m A-p Per Ala Arq Leu Fm i 1 Ser Ser ( VI y Ser Lhr S(^r Ser 

bQO 68 5 690 

:A?r Arg Tic 



L-FO;^' 4 34 

LLLl-- 516 

L-1L:> PI1A 

A'l Hi'nrio sap^iens 



5! 1 L un;^;ure 

.LF' . 70, 84, 147 

F V' eeknovjn has (.3 

■ ge( ;t U' i(.:c t gcctt(3t:caa caatgcccjct taetctrjctt ccaggttgcc 50 

< 'V gee* ' (:ica QcStjgaaaMcn T.. cggija et a c aeenrcaagt gca(~:atgaae IC'O 

ete;eLeeegg eegtcttccF gctggacaeg agcttectge tcagegnagc F5 

j'-;Fg-j--:cct gacaggctct gaaggct ggc tgccgagcca gtgccat ct t 2 0 

eeti^ca-:rtc tcctgeteac ctgectttcc tggatgggcc tcgaggggta i 

e i ;ect ete^c cgacFcgrgg tggaggtett tggcaeetat gFOCCtggct .30 

ie.-F a :e..c.aa gctgagcgce atgggctggg gct rceccaF ttctggtg 3 5 

ac'^et jgtgg ccctggtgga tgtggacaac tatggcccca tcatcttggc 4 ij 

rgt'jcatagg actccagagg gcgtcatcta cccttccatg tgctggatcc 4 5 

■ jgqac^ ■■:cct ggtcagctac at caeca a ec tgggcctctt cagcetggtg 500 

FtFetgFtca a ca tgg 516 

■ 485 

:f11 • fF 

:f1.": ■ DIJA 

:Fl.->- Ai:tificial Sequence 
FF?F * 

FF?3 oynthetic olig^Dnucleotide probe 

:4 0i) • 4 85 

■}ge;t*-ggag cagtgctggg tg 22 

f:1'.i • 4 86 
A.;il • ::A 

:F1F.^ DLA 



2 1 3 "■ ■ A r- 1 i f i c i a 1 S c q u e n c e 



Synt.hutic ol i gonucleo t i cie p)robe 

t ringgccta gatgcggctq gacg 24 

c J :. 1 : ■ 2 H 4 9 
c:.] / ■ DMA 

c 2 1. iIr)no s apiens 



.! 1 > uns u re 



unknown base 



■ 'ggacgr::|tg ggc^^gacgcg tgggcggacg cgtgggcg^a cgcgtgggct 51 

gg*M,caqgtc caggttttgc tttgatccLt ttcaaaaaot ggaga::acag 120 

: Maggqctc taggaaaaag it^tggatgg c^ii 1 1 a ^ g t -^^ aaact jccct } b' 

'■I :gattct;ct gatg::cagag caggctcggc gcttc::ac^a cagtgcagc- I') 

t. ■: :;ccctqgc ggtgqtgaaa gagactcggg agtcgctgat t^raaagtg- ■;':)■ 

■ jccgtg ag t gagctct ca acccagt 2a ccaa a t gage ct at t: rg ggo .^'> 

*■ t:-:tcct g-t gacat-tgcc ctggccggcc agag^-aggg gactcaggag ^2' 

■J 1 itcaaacc tgag^agtaa attc::agttc tccag^aaaa aggaa::agaa i'l: 

eg jagtaoaa g at act cage at gag agaat tat t aatgtg tct actaatg -1 

gaagtatt-a cagcccaagg tttcctcata cttatccaag aaatacggtc 5^.'' 

ttggtatgga gattagtagc agtagaggaa aatgtatgga tacaacttaa 2';. 

gtttgatgaa agatctgggc t tgaagaac :: agaagatgac atatgcaagt t'-.'K; 

at'jattttgt agaagttgag gaaccaagtg atggaactat attagggcge ^v2i 

tggt.gtggtt ctggtactgt accaggaaaa cagat 1 1 eta aaggaa at za ''r^^' 

aattaggata agatetgtat et^gatgaata tttte ::tt-.:t gaaecagggt '.22 r 

tetgcatcea etaeaaeatt gteatgeeae aatteaea<ja agetgtgagt Taji. 

C'-:tt cagt-gc taceccettc agetttgcca etggaeetcje ttaataatgc 820 

t.-itaactgee tt tagtacct tggaagacct tattegatat cttgaaeeag ^-Mji. 

afjagatggea gttggaetta gaagatctat ataggecaair ttggcaactt 95( 



cttqqcaagg 
cct t c:. aac 3 
■:viq t: q '"^c.:i : 
qq llq L .J I..; 
ca at. t q'."^a.:"a I 
acgaqqtC'-t 
t cact caccq 

O^gaqqqaqO 
qaqC^qtqCS 

c-atccttaa 
: :icaqiqcat 
acaqct ctr i 
'jt qgaaaqa a 
aqr t accat 5 
qatacgqct t 
acct gat t CO 
a aa t cgtat a 
atgtaaacca 
ct atgttgct 
ttttcatatt 
ttcatggttt 
ctttatcgat 
rccttttgao 
att tttacca 
tatttttagc 
acaaagatga 
t L'lrt cgtat g 
t-ggaatagaa 
catat cttcc 



ct tttgtttt 
gaqqaqqtaa 
3 :i agqaacja a 
L q J t t aaa cq 
q a 3 1 g *: c a .a t 
t ca g tcg.aga 
a r gt gqccc t 
acs^gaggat 
gt ;jC3gtqgc 
z -t cagt tgt 
t ■:: t 5 3. da gag 
t ^a^aggagg 
a a ttaaatgt 
t 3 gtat tec 
agggtaatgt 
gtt gccttgc 
aa a t ctggat 
g aacattcta 
a tgaatta a a 
t cttattaaa 
ggaagagata 
aagt cagttt 
attat aact g 
aagg tattta 
ttggtaaatt 
t ataaaatat 
gtg ::t agagt 
1 1 ggtaagtt 
attcctgtta 



t g -q a a g a a a a 
qa 1 1 ata 
^t aaaqa 

CL jLqqt. 

^Lqtci-c 



a ag 



:c aaa :! a 



3a ^ 
3 3 
J 3 J 
3 3^; 

g g 3 
: 3 3 



q :]aqcac 
aq-cqca 
t q 3 t t ■:: t 
ttgct: - 
g3q3ca:. 
cct 3a,:ig 
t ;^t 3tta 
act ag^;; t 
cagra::a 
■: t aaci c 
1 1 1 1 1 1 1 
tgtact a 
cttgtgt 
att tct g 
a acctga 
atttigtttca 
ttggctt 1 1 2 
atattcttt z 
t tt ctaaaca 
tgttgctctg 
tag 3tt aatc 
gca aagact t 
ttggaga t ga 



■aq 



J a a 



:a t 



rat 



:ca 



tccaqaqtgg 
ctqcacac zz 
ccqata - z ^z 

a.d'jL^^tqjC t 

'-aaaql t act 
gtgtcagg;5g 
gaggagtgtg 
-caccaqc 3^| 
agaq.3acgtci 
ga cct t tc 3:; 
acaqaa z t 3':j 
a ggag.3a.3 3l] 
agatcacc 3':j 
tt ctgtat tt 
aaa.saactgt 
agctccat gt 
1 1 ttt tgct':: 
acctggtttt 
gctgatagga 
tttaga a<ga a 
gaagagtggc 
ttgtgtacat 
taatcttgt t 
ttatgacaac 
caattgttat 
aca aaaatac: 
t gcat t tta.3 
1 1 1 gaaaata 
aaa t aaaaaq 



tggatctgaa 
eg t 3a'jt t ^::t 
tt t ttgq CC3 
q 1 1 

aaa 3 a. 3 1 at.^c 
att .JC.3C 3a a 
act 3tqt,;tq 
ctcttqc-ca 
tgcgttatct 
-t tcagq3tt 
qagttgt 3.:a 
■;tt ::t t'::a 3i:c 
ct agtttcag 
cagttct ttc 
gc a 3gtg age 
cct jgg-cta 
at a t tc acat 
t aaaaa q qaa 
cagactg qat 
gagaac t aca 
cttatct tea 
ttttata ttc 
aaatatatet 
ttagat c aac 
agecagagga 
atgtatttea 
aaaact gaat 
a 1 1 a a a 1 1 a t 
caactt at ga 



1. -^^ 0 0 

iMtO 

1 1 

1 1 

1 .: M 
1. 

1 --i;:' 



1 

t, 

1' 
1* 
1" 
1' 
!>■■ r.i 

1 '? (J I 



;:l ti 



C 4 (J 0 



.:i a ;j t: a g a a t t c a q a t c c a g c c a 1 1 a c t a a < : c t a 1 1 c c 1 1 1 1 1. 1 g g g g a a 2 4 5 ■".) 

.:itctgagcct aqct. caqaa.:i aacataaagc .;iccttgaaaa agactt:gg':^a 25^';) 

qcttcctgat a3agcg*:.gct t jct g t qca C|raggaacac atjctattl. a 2b' 

ll,ltgjt:gtt gtggttrtat t. a 1. c 1 1 aa ac tct.gt;tccat acjcttgt.at 26'i0 

aaataca^gg atat.tt^tat ;3tacagaagt. atgt: ct: ct ta ;ic ::ag 1 1 c.^u: 26^'0 

t:tatt3ta^t ctgcica.:it tt ^a.i.aga.:-aa ',:agt aaaa V. a ttttgctt'jt 27a i 

aaaat gotta atatngtgct t a ;]':jt t at. gt g<'jt cja t tat t tg :iat 'taa.^a 27 tO 

:i t '^fta 1 1 g 3a tcat.ca.;^,^ t a aaagaatgtg gctattttgg ;"t3 ^ga.jaa 1 1 22- iO 

aaaaa::iaa3a a saciaari.iaa aggtttaggg ataac^qggt i^atgcggcc 22^ ^ 

tn-j:> 138 
t>ir:- 34 5 
:212:^- ?RT 

: 1 :t:- HoniD sapi.ttns 
tl0 2> 428 

Ilet Ser Leu Phe Gl.y Leu Leu Leu Leu Thr Sei- Ala Leu Ala . y 
1 5 n 1 : 

'Lin Arg Gin Gly Thr Gin Ala i2Iu Ser Asn Leu 3er Ser Lys ?h'[- 

2 5 

Gjlt: Pne Ser 3er As-Vi Lys Glu Glri Asn G\.y Val Gin Asp Pro G]r: 

His Giu Arg lie lie Thr Val Ser Thr Asn Gly Ser He His Ser 



Prii Arg Phe Pro His Thr Tyr Pr.j Arg Asn Thr Val Leu Val Trf 
ht Vij 7 5 

Arg Leu Val Ala Val Glu Glu Asn Val Trp He Gin Leu Thr Phe 



Asp Glu Arg Phe Gly Leu Glu Asp Pro Glu Asp Asp lie Gys Lys 

■t'' lijij l'.i5 

Tyr Asp Phe Val f^lu Val Glu Glu Pro Ser Asp Gly Thr He Leu 

111! 1 L5 12 0 

Gly Arg Trp Cys Gly Ser Gly Thr Val Pnj Gly Lys Gin lie Ser 

12 5 130 125 

Lys Gly Asn Gin I2e Arg Lie Arg Phe Val Ser Asp Glu Tyr Plie 

140 14 5 150 

Pro Ser Glu Pro (^ly Phe Gys He His Tyr Asn He Val Met Pr<j 

155 160 165 



Gin Phe Thr GIu AI3 Val 3er Pro Ser Val Leu Pro Pro Ser Ala 
170 1.7 5 l-:0 



Leu 


Pr3 Leu Asp 


Leu 


G] .] Asp L-:;u 


Asp 


Leu GIu A;:;p 


A La 


Pne Val Phe 


ijeu 


Trir GIu GIu 




Va 1 Ser Lie 




?r'^^) ijly Gy.3 




Gys Leu His 




Thr Lys Lys 


■ ] L y 


\/a.l Arg G Ly 




His GIu GIu 


10- 


' ie9 


:jll: 


• 21 


■21: 


• iJllA 


: j 13; 


• Artificial 








• S\'nthetic 



- q,', 



7 1 'J 



' 1 



Thr Asp Thi- I le -T; 



J p 



73 5 



34 0 



3(JP 



3 1 ' 



."-^3r 



345 



KmL- 4 89 

.::i:s:S ct cagt gtccataagg g 21 



10:- 4';<i 

117 40 

12:- L-LA 

213:- 7\i~tificial Se^quence 



:4i:iO; 



Synthetic ol 1 gonuclec't ide probe 
4 90 



;^a..- aaaga gaaccgatac cattttctgg ccaggttgtc 40 



4 91 
- 1 i» 1) 

. ■ 1 . ■ ■ i: 'AA 

. 1 • ' Artificial Sequence 

■ 9 ; ■ . 

■ ■ ■ Synthetic ol i. gonuc 1 eo t j do probe 

;')• • 4'M 

• :i- -a'", iqcg tttaaccagg 20 
. ■]:):■ 
. 1.- LAIA 

.' 1 : A: tificiaJ Sequence? 

..A' A/rithetic oligcnu jieoLide probe 

1 

: : 1 :C."icqca cagttcccac 2 0 



2 1- ■ Artificial Sequen :e 

j2"- ■ :-A/nthetic oligonu :leotide probe 
4i>ij 4:0 

.t:j'--.]g.:i.-:itcc aacctgagta g 21 

21'") ■ 4*24 

211.' 2 0 

212 • F'llA 

213 ■ Artificial Sequence 
22 0,- 

..■22 ■ Synthetic oligonucleotide probe 

4 00- 4 24 

■icqgctatcc tcctgtgctc 20 

210 - A'r^b 

211 ■ 22 8 3 

212 - Id] A 

2 1 ■ Hcmo sapiens 
4 d':' - 4 05 

■•C':-atctcaa gctgatcttg (jcacctctca tgctctgctc tcttcaacca 50 
■racctct aca ttccattttg gaagaagact aaaaatggtg tttccaatgt 100 
jgacactgaa gagacaaatt cttatccttt ttaacataat cctaatttcc 150 



aaartccltg ■^ggctagatg gtttcctaaa actctgccct gtgatqt::ac T^r^O 
tctg^atgtt -caaagaacc atgtgatcgt; ggactgcaca gacaagcatt : ' 
tgaciagaaat tcctggaggt attcccacga acaccacgaa cctcaccctc "ji; 
acca::t:iacc acataccaga catctccc^ca gcgt c^cM; l t c acagactgqa ■ ': ^' 
ccat i^tggt a gagatcgatt tcagatgcaa ctgtgtacct; attccactqg 
gqtcaaaaaa caacatgtgc atcaagaggc lgcagat;taa acccagaagc 
tt:ta(?tggac tcacttattt aaaatccctt lacctggatg gaaaccagct I:--')'! 
actaga(jata ccgcagggcc t: ccccjcctag cttacagctt ctcaqcc-tg l:^" 
agqc;:aacaa catcttttcc atcacjaaaag agaatctaac ag<:iact gcjcc 
aacat:ag:iaa t.dctctac t:t gggccaaaac t_gL tat late gac;iat cct. t g C S' ^ 
tt.at t tea t.at tcaatag agaaagat ge ctt cet aaae 1 1 c^aeaaagt ^- J'"' 
t aaa iigt get c:t ccctgaaa gat aacaat g tcacagcagt ccc.taetqtt ^' t' ) 
ttgc.::at r:ta ctttaacaga actatatctc taeaacaaca tgattger.aa ^:>^ 
aatC'-aagaa gatgatttta ataacctcaa ccaattacaa attcttg^c^ f 
taagtgqaaa ttgccctcgt tgttataatg ccecatt'icc ttgtgcg^'cg 90" 
tgtaaaaata attctcccet acagatceet gtaaatgett ttqatgccict 
gacagaatta aaagttttac gtctacacag taactctett caqcatgtge 
ecccaagatg gtttaagaac atcaacaaac tceaggaact ggatctgtce lu^.Q 
caaaacttct tggccaaaga aattggggat gctaaatttc tgcattttct ll'M) 
ccecagrctc atccaattgg atctgtcttt caattttgaa ctteaggtct ll:-0 
ategtgcatc tatgaatcta tcacaagcat tttcttcact gaaaagcctg IjCiQ 
aaaattctgc ggatcagagg atatgtcttt aaagagttga aaa^ctttaa iJto 
cctctcgeca ttacataatc ttcaaaatct tgaagttctt gatettggca 1?'0') 
ctaactttat aaaaattget aacctcagca tgtttaaaca atttaaaaga 135q 
ct:^aaagtca tagatetttc agtgaataaa atatcaectt caggaqattc 1400 
aagtgaagtt ggcttetgct caaatg-cag aacttctgta gaaagttatg 14 tq 
aaccccaggt cctggaacaa ttacattatt tcagatatga taagtatgea I'O'j 
aggagttgea gattcaaaaa caaagaggct tctttcatgt ctgttaatga It^ti 
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r^(.;'ct 1 1- aqca l.^aq(^talaqat a 1 1: t. qq<.i ctt:t:aaraa;' i^fjfjc t t gci 1. 1 l"./5(i 

I .ict qca 1. 1. c aacciqcat.tt qaaqaqcttc atq.iaaqt.qcja aqlt:. clgqat loOO 

at.aagcaqta ataq(.:cat: ta ttttcaatCr:i qaaqqa.itta (.; t (^3 t: a t qc: t. 1B50 

aaact trace aaqaacctaa agqttct(]ca qaaactqciitq at. rjaacqaca 190(1 

atgacatct<r ttcctccacc aqcaqqri(::ca tq(]aqaqtqa (j t ct ct aca 100 0 

ciCtctqqaat tcaqagqaaa tcactt.j(]at qttttatq^ra qaqaaqqtqa 00(jO 

taacaqatac ttacaattat lca..iqaatcr qqt.aaaatta qavjqari 1 1 aq Oi'iO'^l 

.^.catct Ctrl a .u-,al t.qqqt a ^^gt t t - t t q-;^ ctt ctq ja^jt t r t: t q^cqql 0 1. 0 0 

at qc>-;t <::ca<:j at.ctaaaqaa t ctca t a t.c_ t q^a \aa^"iaa r 'iq^ ^t >qria<it. i; /:lt'C 

ttC:. caqttqq aaqciua'.:tcc a q t q t c t a.j gu .n..:c::t (j(;jaa ci 1 1 1 qq<j(.;c y. 2 0 0 

t c a g c c a c a a c c a a c t g a c c act q r c c c t g a g a q a 1 1 a t c c a a :: t q tree 0 2 ^. 0 

agaagcctca agaatctqat tcttaaqaat aatcaaatca qqagt tg<^c 0 .^t'O 

gaagtatttr ctacaagatg ccttccagtt gcqatatetg gatctcagct 0 :-00 

caaataaaat ecagatqa t c caaaaqacca qctocccaga aaa tgt -c^ic 0-] C'O 

aacaatctga agatgttgct tttgcatcat aatcgqtttc tqtgeacccq 0-LOti 

tqatgctgtq tg^Lttqtct qgtgqgttaa ccatacggag gtgactattc ^OC'it 

cttacctggc cacagatgtg acttgtgtgg ggccaggagc ae<acaagggc 

eaaagtgtga tctccctgga tctgt acacc tgt gagttag atetga ::taa 

cctgattctg ttatcacttt ccatatctgt arctctcttt ctcatggtga 

t'^atgacaga aagtv^acctc tatttctggg atgtgtggta tatttaccat 

ttctqtaagq ccaaqataaa qgggtatcag cgtctaatat caccagactg 

ttgctatgat q::ttttattq tgtatgacac taaag^ccea g::tgt;}ac^g 

agtgggtttt ggctgagctg gtggccaaac tggaagaccc aagagagaaa 

■jat t r.t:aat t t 3tgt ct ■L":ga ggaaagggac tgcjtt^ccag g^^cag :: ::ag t 

tctg:uaaaac ctttccc.aga gaatacaqct tageaaaaag atagtgttt--j 

t'::.jat '[^acaga caagtatqca aaqactqaaa attttaaqat agcattttac 
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1. 1 qt C'.H.;at (; aqaqqi;! cat; qqat(?aaaaa qttqatgtqa tt:at:cttgat 3050 

at t t ct t: (jaf] aa(icca.'t 1 1. a(;jaaqtccaa q t t cc'ta.:aag t ccqcjja a a a MOO 

uq^.'t.ctutqq qaqttrtgtc cttgaqtqqc r a a c^aaac.x:c gcaaqc::tcac 3150 

ccatact OcL gq./aqt.qtct a/i a ga acq ^. a^ ( ■ t- qqr ■ -acaq a^/aatr-at qt 320'^ 

qqcctata:K|t cai]qtqttca aqqaacicqql taiQ!. cc:t t c tttqCc:aaac 325u 

acciactqcct. aqt. 1 1 a'C::aa qq a qa qgc t ^vjc 3 28 3 

■21 O-^^' 6 
. 1 ] > 1019 
212 PRT 

. 2 1 .3 > H OHIO y a p i e n s 
10iV> 4 96 

[■]^\ v5j 1 5hc Fro Her Tr'p I'hr Lea Lya Arq (j I n Tie heu llc^ Lou 

] 5 10 r : 

Oh^.- Acn lie lie 5^;a lie 2er I.y.^ Lou L^.:u Gly Ala Arg Trp Fhe 

2 0 2 0 3 0 

■'ro Lys Th r Leu Pro Cys Asp Va 1 Thr L^u Asp Va 1 Pro Lys Acn 

3 5 li' -^O 

.His Val lie Yal Asp Cys Thr A-:p Lys H.is Leu Thr Glu lie Pro 

[^,a -y , \ .f- 

Gly Gly Ilo Pro Thr Asn Thr Thr Asn L^i-u Thr Leu Thr He A.: n 



His He Pro Asp lie Ser Pro Ala Ser Pl.e His Arg Leu Asp His 

eo 3\ 9 'J 

Leu Val Glu He Asp Phe Arg Cys Asn Cys Val Pro He Pro Leu 

0 5 1 (j 1 n 5 

Gly Ser Lys Asn Asn Met Cys He Lys Arri Leu Gin He Lys Pr^^ 

110 115 12 0 

Arq Ser Phe Ser lOly Leu Thr Tyr Leu Lys Ser Leu Tyr Leu Asp 

l:'5 13" 13^ 

'Oly Asn Gin Leu Lf'U Glu He Pro Gin Gly Leu Pro Pro Ser L^-u 

110 l-i5 150 

'Oln Leu Leu Ser Leu Glu Ala Asn Asn Ilf Phe Ser He Arg Lys 

155 IOm 105 

iHu Asn Leu Thr lOlu Leu ALa Asn lie Glu He Leu Tyr Leu Gly 

170 17P 1-0 

Gin Asn Cys Tyr Tyr Arg Asn Pro Cys Tyr Val Ser Tyr Ser He 

185 19u 195 



ru^' !a-- Asp Ala The Leu Asn Lcii Thr Lys Lf-.i Lys Va I Aeu S-r 

{.■^^ I ya Asp Asn Asn Va 1 Thr Ala Val t'^-c Thr \^a i Lr-u Pr.; - r 

.MS .AAi 22b 

Thr P--^ ] Tlir- (Uu L'-^u Tyi L-u Tyr Asn A,:.n M^A.. lie Ai a Lys lie 

"A: ■A.a A^:p Asp' 2:'ii' Asn Asn ]>eu f\t-:n ^".'Ar\ Loa Gin Ilo Aeu Asp 

.A4S .AA! .Ak> 

issi :A?r Gly Asn f.A/5:; I'ro Arq Gys Tyr Asn Ala Pr^:) Pho Pro i"7;': 

;a:)0 ;aa, 

P\la i'ro Gys Lys /-.sn Asn Sor Pi'O Lc'U 'jln lie Pro Val Asn s i 



lAi^^ ;'.sp Ala Leu Tnr Glu Leu Lys V.Al L--a Arq Leu His Ger Asn 

Gru- L(.s-..] Gin His '/iJ Pro Pro Araj Trp P:"i':' Lys Asn lie Asn Ly^; 

-11 A, 3a:i :;r:. 

Lea Gin '3 1 u LGsa A -p Leu Ser ijln A.: n VYi'i Lea Ala Lys Glu I [•:■ 

A '0 3G':' ^:' 

Gly Asp Ala Lys Ane Leu HLs Phe L^^u Pro Ser Leu lie Gin G-'j 

GiSp Leu Sc'r FPie A 'Ti Phe Glu Leu Gin V,;i 1 I'yr Ar^g Ala Ser lA.**" 



A.sn Lea Se^r Gin Ala Phe Ser Sei~ L^i.u Lys Ser Leu Lys I Le L^sj 

Gee 37 G ]r ^. 

Arg lie Arg Gly Tyr Val Phe Lys Glu L*-u Lys Ser Phe Asn Leu 
<yO G?:j 

Ser Pro Leu His Asu Leu Gin Asn Leu Glu Val Leu Asp Leu (jLy 

."■^G -L;: 4f:A 

Thr Asn Phe lie L\'s lie Ala Asn Leu Ser Met Phe Lys Gin Phe 

'•.\0 lis -l^G 

Lys Arg Leu Lys V/r.l lie Aspi Leu S^E'r '/.j 1 Asn L^^'S lie Ser Pre* 



Ser Gly Asp Ser Gei Glu Val Gly Phe Gys Ser Asn Ala Arg Thr 

l.;0 LAG -IGO 

Ser Val Glu Ser Tyr Glu Pro Gin Val :Le-u Glu Gin Leu His Ty.r 

4 "A -IGG IGG 

Phe Arg Tyr Asp Lys Tyr A] a Arg Ser (:ys Arg Phe Lys Asn Lys 

1 7 0 17 G 1 H 0 



'iIm A] ri Ser Phf- r-]et.. Scr Va] Asn G .1 u ^jer Cys Tyr I.ys Tyr Gly 

■IS 5 ^190 4')'- 

r;i:i Thr Lou Asp Leu ::^^-r Lys Asn S^-r lie The Phe Val Lys Sor 

P 1". I) b 0 5 S 1 i ■ 

:-^-r A-p Plie Gin His P-:m.i G^;r■ Pli- P^--.i Lys Gys Pen Asr. L'M.j ^p?;- 

■.■.15 b:'0 ''PP 

Gly' Asn Peu ri e Gc^r f^^ln Thr Lou Asn (^Ly Sor Glu F'Pe G.i. n I'.sc 

P.: 0 5 G3 I ' 

PrMj Ala Glu Peu A.r q Tyr Pen Asp Phe 3*;'r Asn Asn Ara L<-u As}..> 



u Peu His l^er TPr AJ a rho CG u Glu P-'U H.ls Pvs P^'U GLu 



Tic Per G.;;:- A:.n Gti His Tyr -J. in"] Per Giu Gly '.\ 'h 



'ITii His F-PG: Leu A:i n ?\-^(- Thr Pys Asn P--..J Lys Val Leu Gin ]//,■■ 

P P -P-' 

Peu Met Met A:; n A:;f; Asn Asp He 3er G-^r Ser Thr Ser Arg 'Vhr 

PPP ulP elP 

Met Glu Ser G.lu :G;.a- Leu Arg Thr Leu Giu Phe Arg Gly Asn His 



Peu yAsp Val Leu PG te Ar'a Glu PPly Asp n Arg Tyr Le-u Gin L^^'U 

o-,p " ^:.-iu p;-:. 



Pne Pys Asn Lf^^u P*:aj Lys Leu Glu Glu L'-u Asp lie Ser 



Ser Leu Ser Phe Leu Pro Ser Gly Val iG-:e Asp Gly Met Pro Pr^^ 

oGP P7 0 P7^' 

Asn Leu Lys Asn Ltju Ser- Leu Ala Lys Asn Gly Leu Lys Ser I-Ti*- 

uPLi PP^ P'"^'J 

Ser Trp Lys Lys L^^'U G\r Cys Leu Lys Asn Leu Glu Thr Leu /Asp 

6gP 7 iGj 7i")^- 

Leu Ser His Asn Gin Leu Thr Thr Val Prv- GLu Arg Leu Ser P.sn 

710 71 P TP: 

Cys Ser Arg Ser Leu Lys Asn Leu lie Leu Lys Asn Asn Gin I 1 e^ 

7PP pa;. 7-, 5 

Ar<j Ser Leu Thr Lys Tyr Phe Lou G] n Asp) Ala Phe GPn Leu Aro 

74 0 7 IP 7 PC 

Tyr Peu Asp Leu Ser Ser P\sn Lys He Gin Met Tle^ Gin Lys Thr 

755 760 705 



;■■ r Ml- Pre* GJu Asn Val L-'U Asn Asr: Le\i Ly^ [■^^:^t Leu i.^./U Leu 

770 77 ^ 780 

!!;. -i:; Asii Arq Lhe Lcmi Cys 'T]\r Cys A?p ^^^^ V.il Trp Ph*- 77i 1 

' 7rM ^ ' ''90 7 05 

yrt- Trf^ V.il Asn H :i Thr- Clu Va 1 'Yhr :ic Pro Tyr Leu Ala Thr 

Hi^i} }:0l 010 

:;..[ Thr (AyS \0:1 (jj y i-'i e (Ay Ala iLia= Lys Gly CA.u Ser Val 

o:io ^-or OOP 

I ]'"■■ Pof Leu A^^p Lreu Tyr Thr P'ys (ALu L^e.. A^p Leu lAir Asn .PfU 

0/0 ^:0P O'lO 

1 Le Leu Phe Ser L^-u ;-^er He Per Val Or t Leu Phe Leu MeP Vd 

o-a: ma: M.p 

: P 0 i-PA Thr Ovia r jii/; L(a.i Tyr i'he 'i Asp» Val Trp Tyr Lie 

Ty: Mir: Ph-/ C^ys Ly- Ala Ly^; AA- Lys (AA/ Tyr Aln Arq Lou A. e 

P-^r- Pro Asp Cys Cys Tyr Asp Ala lA^e AAs Val Tyr Asp Thr Lys 

s ' 1 C- 0 -1 0 0 ' C' 

Asp Pro Ala O^al Thi ':j1u Trp Val Leu AJ a Glu Leu Val Ala Lys 

;^oo '/\r. :m 5 

Leu CAu Asp Prci /wu Glu Lys His Phe Asri Leu Cys L^eu Glu ei 1 u 

u; 0 -e': '-^ ' 

/Arg Asp Trp Leu Gly iOJ n Pro Val Leu Glu Asn Leu Ser '^A ri 

:rOp ^^MJ o-a: 

Ser lie Gin Leu Ser Lys Lys Thr Val Phe Val Met Thr Asp Lys 



Tyr Ala Lys Thr (Olu Asn Phe Lys lie Ala Phe Tyr Leu Ser His 

utiP ■;^7 0 0 7 0 

f A n Arq Leu Met Asp Glu Lys Val Asp ^^^t 1 lie He Leu Tie Plie 



Leu Glu Lys ?ro Plie Gin Lys Ser Lys Phe Leu Gin Leu Arg Lys 
0-^0 lO'Aj 10 00 

.Arg Leu Cys Gly Ser Ser Val Lou Glu Trrj Fro Thr Asn Pro Gin 
1010 1010 1000 

Ala Hrs Pro Tyr Die Trp G] n Cys Leu Lys Asn Ala Leu Ala Thr 
lopo luOO 1035 

Asp Asn His Val Ala Tyr Ser Gin Val Phe Lys Glu Thr Val 
la4 0 AJ4 5 



■M J*" .1' ^';a 1 ■ ci'/y '..M n;^t- :i: t a^ t: a .-i a 1: t. a^ ;aa ■ \ia c !:^0 

1 ^: i.j.ait aa aaciri'.a:t. 'jM a a 1 1 < ai ■ j c 'J t a<i a t (jc t ^ja ^ t < joa 1. 1. 1 1. lOD 

^ ' ' q a t a :.i t a Lctqgttct.a ^ j t q<.i<.] L t ri t: q a-:.]ccgaaq'ia a at 1. 1: 1 1 at. a 15:.) 

a . i a 1 j ^ a- a I t.; a t.. t q I cj c.i t: a ' j a . i ci a ■ i (} a ri a a t; a c t c a c 1 1 1_ a t L q c a a q 2 0 

* a ■ M q ^ I a . qt aqact. -ii/ .i crja a^ ]'.*.. aac a j a aaqr^t. qq qca i a a t 2 'Vi 

a !■ ^aq. ) .li ^a a . jd a^a t q t at. q dt' a :i 1. 1. 1. a:at: i.: i^ai a.ica t" a ac:q Tia t (J a a t 3''i j 

■ ■ . a ; I . ■ a ci ] c r q c a a ;i a t at v.^ i ^a t. 3 a (i a \ -a n a t c t a <-i a c a a ::i a c c a 3 3 U 

a'.^t qt <i'"^"iq(^ a ca'ai rj :i , i q ■i,■la^.q.■■:?qqt a t_ ,-i c a a t: ca a a I q i 1 1: j a a 4 ^aj 

t ■ 1^ ■ araiqa:;' qq aqc a t ta..'^^ ' t i' -'.a aaa aa.ncataaqq qaqttaatg'^ 'l"''"' 

! (.■:aaq..:caa -c aqt t .jaC',:^ aaa t a aact ctqgtttqcrc ^iqa^j t a 1 1 a j ^'Ja 

aaaqaactta qt. at..a a t.. tica aaacaatata tacaaa:ataa at; a a aqa ;j 5 ;j 5a0 

caa t- t". t ca a qa cttataaact tqaaaaatct ctatttgqcc tgg a act :j at 6 

.at;tttaaaaa aqtttgcqac; a^iaactaaca tac^aaqatqq aqt.attt^aa 6 i-J 

ficqctqaaaa atatq;jaqtt. gatatcacta taattcaatt atc:;itca-::a 7ij') 

cqtgccacac aaactqccaa gctcccuacq caaaattttt ctqaqcaaca VvL' 

cccaqatcaa atacattaqt qaaqaaqatt tcaaqqgatt qataaattta 6L"j 

acattactag atttaagcgg gaaatgtccg aggtgcttca atgccccatt S^'!' 

tccatgcgtg ccttgtqatg ^tgqtgcttc aattaatata gatcqttttg 9L'0 

ortttcaaaa cttqac^aaaa attogatacc ta.aacctctc tagcacttoc 95';: 

ctcaggaaqa ttaatgctgc atiqgtttaaa aatatgccta- atctgaaggt li"a;;0 

qctqgatctt gaattcaact atttaqtgqg agaaatagtc tcrggggaat 10.':a;i 

ttt.taacgat get gcaccigc ttagaaatac ttgacttgtc ttttaactat lltnj 

ataaagqgqa gttatacaca gcatattaat acttccagaa acttctct aa II.'jO 

ri <-:t t" 1 1 <jt at ctacgggtaat tqcaatttaag aggttatgtq t.tccaggaac 120C' 

1.. c a q a q a a q a t g a 1 1 1 c c a g c > cct q a t g c a g c 1 1 c c a a a c 1 1 a t c g a c t 1 2 5 C' 



it..--i^u:t t qta^raat t t ^ at t a<-;:jcaa a t ■;-qa+- 1 1. ;i aaattt-tcca 1:^00 

laat t t ^:a_r-c aat ct qaa/ia t;at t: t act t q t ^^aaa-iacv ^ aaaat at rac 1 z bO 

-qtqaat:aaa aaa t a^ ^aq 'aiaafqt:ato aa a a t. ^ lat t ■ ' ■.q ^-a. t i- 1- ,;a /i MOO 

-fjt -at-^t qfjaaa^aq.-i'/'q ca^v-a^qa^' t:! t qa q 1 1 1. '.j a C;.- ai. ai t ta- 

laa-t ttt at. aattiaa'-^'a at art t t:aat. ::ia:ii.]':c.iCri. i t qt; qct q*aL t. l[-00 

< i t qqcjaaaijc attaaattqa .iqcea. anaiai qtattt.tclt ca 1 t qq'.j(a::a IS'jO 

.iacv-aat.tqq riaaa t' i^t t' ac tqacattqaa tqtttaaat. tci t. c t qca a a l^'^CO 

t /i q ( ' a a t. q r t < ai a q \ q 1 1: a ..i c 1 1 vKj < i c i c t; (j a a t: 1 1 1 c.^ a q a a t t a c t; c a t q 1 * . 0 

1 caaa t a t: 1. 1 c](ia tq. L q..ira .iacaat aqac t aqaat. I tcja taatqata-^qt I'-ljO 

act ct" t ci(.qa^ aaatqtcrqa at. t c^cjaac]! t. ctaqatctaa qc t. a t: ci a t -aa l'.''q) 

..naiat. at 1. 1 .a^a a t. ..-i cjr-a q a < a"] t a ca": a a a t. ca t at aqari 1 1 t a 1 1' r /i ia l:-a;iii 

,itt-q aacaaia 1: a*: caiaac^tq.. t t aa.u..' t t:.q a qcaacaaca.i cat 1 1 ata-ia t. I'^ -bi^ 

! t arn..^a(.3<i u ..i aqt a t. aaiact qqaauqca<.iq tccctqqaaq a a 1 1 acjt t *: t l^'iJti 

raqtqgcaat cqccttqaca tt. ttajtgqaa tgargatqac aacagqta^ta IJat- 

tctccattta caaacjqtctc aagaatctqa cacgtctqga tttatccctit .a ■at 

aataqgct qa ag:acatc^cc aaatqaagca ttccttaatt tqccaqcgs;^ .a'la" 

t ct ca ct qaa ct a'.a:it at aa at qa t aatat qt t aaaqtt t 1 1 ta act g 3 a a 1 t'i ■ 

cattactcca qca^:jttacct cgtctcagaqt tgcttgactt acqt-ggaa-ac ^l.bt' 

aaactactct ttttaactga tagcctatct qactttacat ct^^cccttcg .':/a;it' 

gacactgctg ctgagtcata acaqgatttc ccacctaccc tctggcttitc f:." S'J 

t ttcLgaagt cagr agtctg aagcacctcg atttaagatc ca atctgat a .: jajti 

aaaacaatca acaaat ::cgc acttgaaac:t aagacca::ca ccaaattatc J:-Sti 

tatqttggaa cta^acgqaa ac^cct^tga atg::acctgt ga^attggag .-4';ia 

atttccgaag atgjatggat gaacatctga atgtcaaaat tcccagactg 2-1 ^^'"1 

qtagatgt ca tt tgtgccag tc ::tggggat ^a aagag ^qa agagtat t gt q-J 

gagtctggag ctaacaactt gtgtttcaga tgtcactgca gt^atattat .:bj'J 

ttttattca- qtti-ttratc ac?accatgg ttatgtt^qc t g -cct c] gc t .a-. :ia 

caccatttgt: tt:actggqa tgtttggttt atatataatg tgtgtttaga 

t a a q g t a a a a q g c t a c a q q t c t - 1: 1 1 c c a c ate c caaa j t 1 1: ;^ t a t g a t g 2 / -J ■ ) 



rt;tH-citttc ttatq:i(:acc aaagatgcct ctqttactqa ctqyqtgata .T/SQ 
aat qaqctqc qctacjaccl tqaaqaqaqc cqaqacaaaa acqttctcct. .:8:iO 
t . t g t c t a q a q q ci q a q ; q a 1 1 q q q a c c c: q q g a 1 1: g g c a t" c: a t c q a a a c c . ; ' ' ■ ' ) 
t.catqcaqaq cat .aaaci.aaa accaaqaaaa caqt. a 1 1_ t: ^jt 1 1: t.. aa c caa a .: 
aaatatqcaa aaat-jc^ qqaa ctttaaaaca qclttttact t qqct; 1 1 qca . 0 
qaq<jct aa t q qat..qa(jaaca tqqaLqtqat tatatttatc ctqctggagc .'a:!-:) 
caqtgttaca qcattctcaq tatttqaggc tacggcaqcq gatctgtaaq .•■"^'i'! 
.j(|rta":ca t: cc t ccac] ■.: qqcc tqacaacccq aaqqcaqaaq qr^ttqttttq /l.i."! 
acaaactctq aqaaatqtqg tcttgactga aaatgaLtca cqgtataa::a 
atat jtatgt cgatt ccatt aagcaatact aactgacqtt aaqt aatqat / jC'v' 
ttcaaqi^cat aataaa^atq caaaggaatg acatttct^t attagttatc :a::i'- 
t. att:gct3tg taacaaatta t.:.ccc ^aaact tagtqgttra aaacaacaca [• '''(^■ 
tttgctggcc cacagttttt gagggtcagg agtccagg-c cagcataact 
gggtcctct^ ctcagggtgt ctcagaggct gcaatgtagg tgttcaccag : •] C-m 
agacatagg- at cact-yjggg t-acactcat gtggttgttt tctggattca 
attcct--tg ggcta::rgqc csaaggctat actcatgtaa gccatgcgag ?SOi:! 
cctctcccac aaggcagctt g-ttcatcag agctagcaaa aaagagsgc^t y-['t-i.) 
tgctagcaag atgaagtcac aatcttttgt aatcgaatca aaaaagtgat 3hC{j 
atctcatcac tttggccata ttctatttgt tagaagtaaa ccacaggtcc 36[-A'\ 
caccaqctzc atgggagtga coacctcagt ccagggaaaa cagctgaaga 3 700 
ccaagatggt gagctctgat tgcttcagrt ggtcatcaac tattttccct 37^.0 
tgactgcrgt cctgggatgg cctgctatct tgatgataga ttgtgaatat 3800 
caggaggcag ggatcactgt gf^accatctt agcagttgac ctaacacatc 2 8 30 
ttcttttcaa tatctaagaa c'ltttgccac tgtgactaat ggtcctaata 3900 
ttaagctgtt gtttatattt aticatatatc tatggctaca tggttatatt 3'-50 
atgctigtggt tgcgttcggt tttatttaca gttgctttta caaatatttg 4000 
ctgtaacat t tgacttctaa gqtttagatg ccatttaaga actgagatgg '3 05';' 
atagcrttta aagcatcttt tacttcttac cattttttaa aagtatgcag 4100 



ct aaatlrga aqcttttqqt ctatattqt. t aat.tcjccatt gctgtaaatc 4150 

It. daaatgaa tgaat :i':iaaa t gt: 1 1: i:ai. t I tacaaaaaaa aaaaaaaaa 41-) 9 

- 2 1 ^'^ - -1 ^ « 
c211-> 104 1 

■:'2 1 0 ■■-^ H J mo sap 1 on s 

C4 00:- 4 08 

M'-t Glu Asn Met Pao Leu Gin Ser Gar Met Leu Thr Cys He Phe 

1 , 0 10 IS 

L^^u Leu lie Ser 2Iy Ser Cys G.lu Leu 'Gya Ala Glu Glu Asn ?:ie 

00 0 5 -iO 

S^^r Arg Ser Tyr err, Gys Asp Glu Lys Lye Gin Asn Asp Ser '/A. 

^P ; J 4 p 

] \ Ala Glu Gys S"r Asn Arc^ Arg L-.ru G :. J^i Glu O'al Pro -Sin TLr 

V.il Gly Lys Lyr ■./,;] Thr Glu Leu Asp L- e; Ser Asp Asn Phe ll- 

"J '1' / S 

Tirr H1;E He Thr Pa an Glu Ser Phe Gin G\.y Lea Gin Asn Leu Tnr 

0 ■■■ 0 aij 

Lys He Asn Leu A-Ti His Asn Pre Asn '/ : 1 Gin His Gin Asn Gly 



Asn Pro Gly lie Glr-. Ser Asn Gly L^z'U Asn He Thr Asp Gly AL:i 

11- 10 u 

Phe? Leu Asn L^:!U Lys Asn Leu ArLi Glu L-u Leu Leu Glu Asp) Asri 

10 0 HiO 10 0 

Gin Leu Pro Gin He Pro Ser Gly Leu Prtj Glu Ser Leu Thr '"Liu 

14 m MP isr, 

Leu Ser Leu lie 'Lin Asn Asn He Tyr Asn He Thr Lys Glu Gly 

100 1^:03 loO 

I'Le Ser Ar<g L'E;u 1 J 7\sn Leu Lys Al-h L^■u Tyr Leu Ala Trp Oisri 

r^O 10 5 HO 

Gys Tyr Phe Asn Lys Val Cys Glu Lys Thr Asn He Glu Asp Gly 

li^O I'jO 100 

Val Phe Glu Thr Leu Thr Asn Leu Glu Leu Leu Ser Leu Ser Phe 

Oi":tj 2h5 210 

Asn Ser Leu Ser Wis Val Pro Pre* Lys I.eu Pro Ser Se:r Leu Arq 

..1 0 220 2^5 

Lys Leu Phe Leu Per Asn Thr Gin ILe Lys Tyr He Ser Glu Glu 

^/iij 205 240 



Asp Phe Lys Gly Leu lie Asn Leu Tlir Leu Leu Asp Leu Ser Gly 

L 4 5 2 5 0 2 2 5 

Asr: Gys Vrr, Arc^ Cys LLe Asri Ala Pre LL^- Pro Cys ''al Pro ^A;s 

2 Ml 2 62 2'-0 

Asp Gly Gly Ala t'U i lie Asn Tie Asp nrq PLe Ala PLe Gin n 

2'-2 280 21-5 

P,cu Thr- Gin Lei.: lu (] Tyr Leu Asn Leu Ser Ser Thr Ser Leu /M'q 

P'Mj :"9 2 2i2] 

Lys lie Asn Ala A.: a I'rp Phe Lys Asn Wet Pro L:_s Leu Lys l'<^:i 

:-;c'3 1210 A 2 

Leu Asp Leu Glu 12. 0' Asn Tyr L(?u Val ^ 21 y Glu lie VaJ Ser i;...y 

2: r} ^ 22 2 -lO 

Ala Phe Leu Thr I]^ Leu Pro Aru Leu (2;.u Tie L(aj Asp I^eu G^ur 

2-e;, ■■-ir ppj 

Phr? Asn Tyr lle^ Ir/s Gly Ser Tyr Pro GLr: Hi^^ lie Asn lie 2^- r 

■ P-^i lA A"0 

Arg Asn Phe Ser- Lys Leu Leu Ser Leu hra Ala T^eu His Leu Iwg 

■ i.'l ij .A25 

Gly Tyr Val Phe i : 1 Glu Leu Arg Glu As]!' Asp Phe Gin Pro ;.^-u 



Met Gin Leu Pro) /-.en Leu Ser Thr lie /-.sn Leu Gly lie Asn Pne 
J '.'I .pa;, 4m5 

lie Lys Gin lie Asp- Phe Lys Leu Phe Gin Asn Phe Ser Asn Leu 
110 -112 4 20 

Glu lie ILe Tyr Leu Ser Glu Asn Arg lie Ser Pro Leu Val Lys 
•l::2 4 20 4 15 

Asp Thr Arg Gin Ser Tyr Ala Asn Ser ;A;rr- Ser Phe Gin Arg flj s 
4n 0 4 4 ". 4 50 

lie Arg Lys Arg Arg Ser Thr Asp Phe Glu Pne Asr* Pro His Ser 



Asn Phe Tyr His I'he Thr Arg Pro Leu lie Lys Pre- Gin Cys 2-ila 
-L/0 4 7 P 4 2 0 

Ala Tyr Gly Lys 2 J Ei Leu Asp Leu Ser Leu Asn Ser He Phe ?he 
4^5 4 4^5 

He Gly Pro Asn 'Ha Phe Glu Asn Leu Pro Asp He Ala Cys L-ju 
5 0 'J 20 2 510 

Asn Leu Ser Ala Asri Ser Asn Ala Gin '/jJ Leu Ser Gly Thr Glu 
L. 1 5 2 2 Ci 5 2 5 



PhC' Ser Ala .lie Pro His Val Lys Tyr heu Asp Leu Thr Asn Asn 
5;"^G ' P/;5 P'10 



Fhe 7^^ p Asn Ala P^-r Ala P^'U "'Y\r Glu Leu Ser /.sp 
P^]!^ PSO P5^ 



Leu Glu Val [jOU /u f.' Leu P(.:^r Tyr' A si-; Pei [i i s Tyr Phe Arg 1 1 e;^ 
SuC '.'(P.) !'/P 

Ala Giy Va.l Thr IP. s His Leu Giu Phe e ^A n Asn Phc Thr Asn 
P'A- !P^0 LfA) 

Leu Lys Val Leu /\s.r. Leu ;,^er His Asn ^'u n lie Tyr Thr Leu Thr 
b'H': P'^^) ((iO 

Asp Lys Tyr Asn Leu Glu Ser Lys Ser Leu Val Glu Leu Val Llie 
pap \ 0 ^ 1 

Ser (j I y Asn Arq I.a-u Asp lie Lrvu Trp Asn Asp Asp Asp Asn 

P: sj a; : 5 ^ ap 

Tyr Lie Ser lie Lys Gly Lea.i Lys Asn Leu Thr Arg Leu P.:;;p 
P ■ S n.; a ^,-1 



Leu Se-r Leu Asn Arg Leu Lys His lie 1':: Asn Glu Ala Phe L^ 



0 fJ 



aO 



Asn L*e;u Pro Ala Stvr Leu Thr Glu Leu Hi- lie Asn Asp Asn Met 



Leu Lys Phe Phe A;-.n Trp T^hr Leu L^iu 
P- " 



; a CPln Phe Pro yArg L-ai 



Glu Leu Leu Asp Leu Arg Gly Asn Lys L-u Leu Phe Leu Thr Asp 

(5 a 5 7i"ia TOP 

Ser Leu Ser Asp Phe Thr Ser Ser Leu P-^rg Thr Leu Leu Leu Ser 

7 10 71 S 7Pi:i 

His Asn Arq He Ser His Leu Pro Ser Gly Phe Leu Ser Glu Val 

7PP 7^0 7 35 

Ser Ser Leu Lys H:.s Leu Asp Leu Ser S-.u Asn Leu Leu Lys Ttir 

7-P:i 71^. 7Pi:i 

Tie Asn Lys Ser Ala Leu Glu Thr Lys Thr Thr Thr Lys Leu Ser 

7 55 7 PC) 7 6:> 

Met Leu Glu Leu His Gly Asn Pi'o Phe Gl-d Cys Thr Cys Asp I Le 

7 70 7 7:, 7 HP 

Gly Asp Phe Arg Arg Trp Met Asp Glu His Leu Asn Val Lys He 

7 -pi 7'-Ki 7 -Pa 



Pro Arg Leu Val Asp Val He Gys Ala Ser Pro Gly Asp Gin Arg 
3 0 0 S-')b 810 



(■^.y Lys Ser He V^l Ser Leu e^lu Leu Thr TLr Cys Val Ser Asp 

815 S20 8 2 5 



Lhr Ala Vdl lie Leu LLe Fhe Pb^.: 'Thr Vhij Fhc 
8 :^ 0 8 3 8 



8 4 0 



Mpf Val Mot Leu /^.. a Ala Leu A [lis His Leu Lhe Tyr Tip Asp 

84 8 8 80 8 88 

Vul Frp Phe lie T\t Asn Val Cys Leu .82 a Lys Val Lys ely Tyr 

8^ 0 8(:8 8'0 

Arq Ser Leu Ser TLr Ser GLn T[ir Phe Tyr Asp Ala Tyr He Sei^ 

r/5 '--l-O 8iA) 

Tyr Asp Thr Lys 7-,;--p Ala Ser Val Thr /e.p Trp Val He Asn (FUi 

0 >-,a5 800 

],eu Ara Tyr Hrs Leu Glu Glu Ser Arq Asf) Lys Asn Val Leu Leu 

-1.8 '^-O 8::^) 

Cvs Leu Glu Glu Arq 7\sp Ti'p Asp Pro LA/ Leu Ala Tie lie /^sp 

■PA) !P8: '-^-O 

Asn Leu Met Gin ;A-r He Asn Gin Ser Lys Lys Thr Val Phe Va:. 

■A-:5 a.pj ';^.18 

Leu TFir Lys Lys 'Ayr Ala Lys Ser Trp Asn Phe Lys Thr Ala Psie 

• .'p;, '"uA] 

Tyr Leu ALa Leu I'A. n Arg Leu Met Asp Glu Asn Met Asp Val He 

vmA) -i/oi ■■'/8 

He Ph€' He Leu L'-.-u Glu Pro Val Leu Gin His Ser Gin Tyr L-i'U 

m:^:0 0,^8 8^0 

Arg Leu Arg Gin Arg He Cys Lys Ser Ser He Leu Gin Trp Pro 

■V85 108)0 1008 

Asp Asn Pro Lys ALa Glu Gly Leu Phe Trp Gin Thr Leu Arg .Asn 

la 10 1015 1080 

W^il Val Leu Thr Glu Asn Asp Ser Arg Tyr Asn Asn Met Tyr Val 

108 5 1030 1035 



Asp Ser He Lys Ciln Tyr 
104 0 



810:- 499 
8HG 20 
818:- DUA 

813 ' Artificial Sequence 



a 8:1) • 

^:883 - Synthetic oligonucleotide probe 



.::]jqa:-ca gctgtqacca ?.0 
11- 2- 

1. l::a 

] ■■ : A i; t; i f i c i d 1 S e q\i e n c e 
■ ■ Sv:"ithetic oligonucleotide probe 

; (. 

. r -v-at ;:agc ctctgatggq 20 
]' : 

: 1 4 :■ 

: . [ -Ah 

I /-.rtificial Sequence 



^:ynthetic cl igonuci eo 1 1 ue probe 

[ Ml 

.:t * 1 at gt ct cgaggaaagg gactggtrac v-agggcagcc agt-.t.c 45 



I ] : ;■ 1 

;. 1 ; ■ * i f i ci a 1 Sequence 

Synthetic ol i gonuc 1 c;ot i de probe 



■ j-..-.-'-;a'.4.'v:aa aaacqttctc c 21 
: 1 n • 1, ij 3 

. ■ 1 r ."; ■] 
..12 - riiA 

1 "-: Artificial Sequence 



; ; • synthetic oligonucleotide probe 
InM . SO 3 

■.Ml ■. .■rc:itgtt ctcatccatt agcc 24 

_ 1 M ■ '.04 
211 • 

2 IS SNA 

.::.;■! - Artificial Sequence 



S. 3 ■ /Synthetic oligonucleotide probe 
leS.' SOI 

:;cgacaacct catgcagagc atcaaccaaa gcaagaaaac agtatt 46 



2 10:> SC5 
211 > ]7?P 
212:- [)NA 

2i:'- FlC'Pi-j sapiens 

ccnqqlccha ctqc acctcq uttctatcqa ttgaattccc cqqq.ja t cl:!. 'jU 
ctaqa;5a:\cc ctcc^cctcg acccacqsgt ccqccaagct gqccctqcac 10-'^ 
qq-tgcaaqg gacjoctcctg tgqacaqqcc agqcaqgtgg gcctcaqqaq 15- 
gtcjcc'.ccag gcgqccagtq ggcclgaggc cc::'agcaaqq qctaqqqtcc 2j;' 
a t c ^ t c c a g t:. c c c a c| g a c a c a q c a g c g q c c a c c a t g g c c a c q c c t g q cj t: I c : ' i 
ca(3cagcat:c aq:::agccccc aggaccggqg agcjcacaggt ggcccccacc Ja^' 
acccggagga g< :.:igct ccLg cccctgtccq qgcjgatgact gaLtctcctc 3 ^ ' 
cg(-cagg:ca Cv:::agaggag aaqg(::cacc(: cg(:c:tggagg c:acaggv-x;-a t 
gaagg^jcrct c :i-5qagg1: gc tgctgatgtg gst:1.ctqgtg ttggcagtgg 4^-1 
qcoqcacaga g-acgcctac (:gqcc:cgqc(: gtacjggi gtg tgctgtccgg 5C'i 
cjcrcacgggg accctgtctc cgagt:cottc gtgcagcgtcj tgtaccagcc 520 
c:t^cctcicc aoctgcgacg g;r:ac:cggg(: c: t ;jcag.::ac(: taccgaacca (5C:-) 
1:ctataggac: cgcctaccgc cg-:agccctg ggc-ggoccc tgccaqgsct 6! 0 
c:q-tacgcgt g'::tgc(:ccgg ctqgaagagq aca.igcg ;?g(: tt.cotggqqc 7(") 
ctqtqgagca gcahtatgcc agccqc::atg c::g:?aa-:gga gggagctgtg 720 
i:c::agcctgg ccgctgccgc tgccctgca^j gat:igcg?gq tgacacttgc 800 
oagtcagatg tggatgaatg cagtgctagg agggg::jgct gtccccagcg 820 
otgcatcaac accgccggca gttactggtg ccagtgttgg gaggggcaoa 900 
gcctgtctgc agacggtaca ctctgtc^tgc ccangggagg gcc-cccagg 2^0 
gtggccccca acccg:icagg agtggacagt gcaatgaagg aagaagtgoa lOQO 
gaggctgcag tccaggjtgg acctqctgga ggagaagct^ cagctggtgc 1220 
tggcccoact qcacagcctg gcctcgcagg cactggagca tgggctcc:g 1100 
ga:cocggci3 gcctcctggt gcactccttc aagcagctcg gc-gcatcga 1150 
ct-cotgaqc g'igcagattt c-ttcctgga ggagcagctg gggtcctg^t 1200 
cctgcaaqaa ai^actcgtga ctgcccagcg ccccaggctg gactgagccc 1250 



ctcacgc-gc cctgcagccc ccatqcccct gcccaacatg ctgggggtcc 1300 

agaagcc^cc tcgg^gtgac tqaqcggaag gccaggcagq qccttcctcc 

1: c 1 1 c - 1 - c t cccctlcc t; c g i j g a g c t c c c c a g a c c c i. g g a a '^.j : j a I. g 1 4 0 ■ j 

ggctgggatc ttctctgtga atccaaccct ggctaccccc aca<::t ggct a 14 50 

cccaaa-ggc atcrcaar^gc caggtgggcc ctaagctgag ggfiaggtacg 1500 

aqcrcc-tgc tggagcctgg gacccatggc aaaggcaagg cag-ccggag 1550 

gctggg^qgg gcctcagtjg gggctgctqc ct^accacca gca^aataaa 1(:)00 

aatgaaacgt gaaaaaaa :ia aaaaaaaaaa aaaaaa aaaa aa 3 aaaaaaa If:) 5 0 

aaagggcggc cgcgactcra gagtcgacct gcagaagctt ggcagccatg 17C0 
qccaaact:tg tttattgaacj cttataatgg ttacaaat 1 7 --i 

lo;' 5Cb 

1 1 > 2 7 3 
15: ■ P"'T 

1 : .: ■ li:: rao sapic ns 
<A0('> 506 

Met Ara Gly Ser Gin Glu Val Leu Leu Met Trp Leu Leu Val Leu 
1 ^ 5 10 ^3 

Va] Gly Gl\' Thi: Glu His Ala Tyr Ara Prc^ (;iy Arg Arg Val 

2 0 2 5 :-o 

Gy£ Al:i Val Aru A] a His Gly Asp Pro Val Ser (H u Ser Phe Vol 

Gin Arq Val Tyr Gin Pre Phe Leu Thi Thi Cys Asp Gly His Arg 
^■0 55 ("0 

Ala Cys Ser Thr Tyr Ara Thr He Tyr Arg Thr Ala Tyr Arg Arg 
(-.5 7 0 7-5 

Ser Pio Gly Leu A] a Pro Ala Arq Pro Arq Tyr Al a i:ys Cys Pro 
8 0 8 5 00 

Gl-/ Trp Lys Arg Thr Ser Gly Leu Pro Gly Ala i:ys 'Sly Ala Ala 
05 lOT' 105 

n--' Cys Gin Pro Pr-j Cys Arg Asn Gly Gly Ser Cys Val Gin Pro 
110 113 1^:0 

Gly Arg Cys Arg Cvs Pro Ala Gly Trp Arg Gly Asp Thr Cys Gin 
125 130 135 

Ser Asp Val Asp Glu Cys Ser Ala Arg Arg Gly Gly Cys Pro Gin 
140 145 130 

Ar3 Cys He Asn Thr Ala Gly Ser Tyr Trp Cys Gin Cys Trp Glu 



155 160 1^^5 

Gly His Ser Leu Ser Ala Asp Gly Thr leu Gyp Val Pro Lys GLy 

17 0 yrj 1 -3 ' ' 

Gly Pr:> Fro Arg Val Ala Pro Asn Pro Thr Gly Val Asp Ser Al i 

: 8 5 1 0 0 1 

Met Pys GJu Glu I'^aj Gin Arg Leu Gin Ver Arc; Val Asp Leu Lei 

0 00 : 0 5 01 ) 

iGlu Glu Lys Leu (;in Leu Val Leu Ala 1 ro Leu [Lis Ser Leu /Mi 

015 020 02) 

Oer- Oln Ma Leu i;iu His Glv Leu Pro /.sp Pro Gly Ser Leu Lei 

,;30 : 35 .L^) 

^'al His Ger Phe Gin Gin Leu Gly Arg : le Asp Ser Leu Ser Mu 

.uiy . 5 0 ."^55 

(;in lie- Ser Phe heu Glu Glu Gin Leu ^-ly Ser Gys Ser Gys Oys 

.:6m . 6^) ''0 

:.ys Asp i'Or 



01(3:^ 5i'7 
OIL- lOOn 
:iO.- MA 

21 3 • Hijmo sap! lens 
MOi'i ' 507 

gi::cagg-agg Lgggc^rtoag gaqgtgcctc cag-]Ci^(]cc i gtggqcctga Mj 
gij:.-::ccag'::a agggctaggg rccatctcoa gtc- : -,^iggao acagcagcgg 100 
uca'-catggc cacgcotggg cLccagcagc atcagagcag cccctgtggt 1:0 
rgg.^agcaaa gttcagctMg gct.gggcccg ctgrgagggg ctt-gcgcta OC'Ci 
■:g-.:ctgcgg tgtcccgagg gotgaggtct ccteat :ttc tccctagcag 3 50 
-ggatgagca acccaacggg ggcccgggga ggggaactgg ccccgaggga 000 
gaggaacccc aaagO'-acat ctgtagccag gat.jaguagt gtgaatccag 350 
jcagccccca ggacegggga ggcacaggtg gccecoacca cccggaggag 4 00 
ea■gotcct^?c coctgtccgg gggatgactg attetoet^c gccaggccac '"tOO 
:cagaggaga aggcoacccc gcctggaggc acaggccatg aggggctctc 500 
aggaggtgct gctgatgtgg otrctggtgt tgc-agtggg cggcacagag ^Oi; 
cacgcctacc ggc--ggccg tagggtgtgt get gtc-ggg ctcacgggga eUM 
ccctgtctcc gagtegttcg tgcagcgtgt gtaccagccc ttcctcacca ^-b'J 



c c I g c g a c g g g c: a c c g g q c: c t qcag c a c c. t 

qcctaccqcc gcagccct gq gctqgcccct 

ct'ijccccggc t (jgaagacfga ccagcgggct 

caatatgcca gi :cgcca 1, gi : cggaacggag 

cg:tgccgct g.:ccrgcagg atggcggggt 

gg^tgaatgc agtgcta(jga gg<:fgcggctg 

cc ;c.:;ggcag ttac-ggi;g'.: ca<:{- gttggg 

gargcftacac t ■ :t: g t g t gC' : ca.;igggaggg 

cccgacagga gt: g..]ac ag t g ca r:gaagqa 

ccag^ggtgga c:.zqct^:)Fi^ ga-:nagctgc 

cacsgc^t'jg c:t':gc3qg: act: ^gagcat 

c c t r ■:: t g g ^: c ^ c r: a c t v c ■ a g ■ : i q a ^ c g g 

agcagatt *: - c*: t --at gga.j gavjaagctgg 

gac-cgtgaa tgcc-agaga tc::aggctgg 

ctgaa g^caa catgacc'^tg cc ::aaaa^gc 

aggggtgact gagcggaagg acaggcagg^ 

aacttactag ggaggataca aaga^ca-gg 

tctatgtgaa taaacaaatg gataaaacca 

taaaaaggac aggtggaaca t ca gatgagg 

ggagcctggg acccatggca caggccaggc 

cctcagtggg ggctgctgca tgacccccag 

:::I0-- 508 
27 3 
:jl2 > PRT 

:jl3~> Homo sapiens 
:-;00> 508 

Met Arg Gly Ser Gin Glu Val 
1 5 

Ala Val Gly Gly Thr Glu His 

20 

Gys Ala Val Arg Ala His Gly 

35 



accgaaccat ctatagqacc 7(M) 

cjccagc^cct c gctacgcgtg 7M) 

tcc1:ggggcc L g tgga[;|Ccag 8(i(i 

ggagctgtgt ccagcd.ggc 8:>ii 

gacact. tgcc agtaaagat g^: 9i-ii 

tccccagcg'.: tgcatcaaca 9^'" 

agg(}gcaca'3 c:ct gt ct gca I'^ iQ 

ccccccagg'.:j :;ggccc(:caa 1 iT) 

agaagtgca.3 aggctgcagt 

agc*:ggtgct ggcccc<ictg 11^0 

ggg.:tcccqg accccggcag 1,: 'L 

c::gi:atcgac tccccg.^^^g 

ggti^ctgctc ctgcaagaas 1 

actgagcccc tcacg:cg-- 1:'5'> 

tggggtgtcca gaaga^-acat 

cctt-^::tcct -t^ -create ]-15'J 

aatgg'aatgg ;jctggga tat 1 'j' i(i 

c ^czqcc t ac cc :: aa eg 5 2a 1 '1 i 1 

gaaggtacga gctccccgct l^i^'iO 

agcccggagg ctgggtgggg 1^)50 

cacaataaaa atgaaacgtg 1 /'OO 



Leu Leu Met Trp Leu Leu Val Leu 
1 0 ^ 1 5 

Ala Tyr Arg Pro Gly Arg Arg Val 
2 5 3 0 

Asp Pro Val Ser Glu Ser Phe Val 
4 0 15 



G].n Arq Val Tyr Gin Pro 
Mri Cvs :^::'r Thr Tyr Arg 



.A::r Pro 3iy Leu A..ci Prc) 
■••:(! 

■J 1 y T r o L y s Ai^ g 'Vlii Set 
*P 

[1-^ Cy.5 Gin Pro Pro Cys 
1 1 0 

Gly Arj Gys Ar^g Cy^: Pro 
1 . 

3er^ A:-:p As;p Glo Cys 

L-10 

Ar ; Cys I le Asn Thr Ala 

Aly His 3er Leu ;^-.:r Ala 
1/0 

Gly PiO) Pro Arg '/uJ Ala 



Mer Lyo Glu Glu Val Gin 
P P IJ 

Glu Glu Lys Leu "^In Leu 
jl5 

3er Gin Ala Leu Glu His 
PPO 

Val His Ser Phe '."^In Gin 
P'15 

Glr. lie Ser Phe Leu Glu 
PbO 

Ly:-; Asp Ser 



Plp:> 


c 


0 9 


pn> 


1 




Pl..> 


[' 


y.A 


PIT- 


H 


MHO 



sap'i ens 



Phe Leu Thr 

Th:- lie Tyr 

Al,:i Arq Pro 

Gly Leu Prc) 

Arc] Asri Gly 

Al.;i Gly Trp 

Sei- Ala Arq 

Gly 3er- Tyr 

Asp Gly Thi- 

Prci Asn Pr^j 

Arg Leu Gin 

Val Leu Ala 

Gly Leu PrC' 

Leu (aly Arg 

Glu (jln Leu 



Thr Tys Asp 
5 5 

Arq Thr A.l a 

Ai. q Tyr- f\} a 
BP 

Gly Ala Cvs 
I'Vi 

G hy Ser :"ys 
1 1 ' 

Ar I Gly Asp 

1 :pi 

/T.r :: Gly OMy 
1 ■] ' 

Tri. Gys Aln 



"ys \'al 



Thr' Gly T'al 
1 

Ser Arg Val 



Pr^^ Leu His 
S 2 ("i 

/vsp Pro Gly 



He- Asp Ser 
Spi") 

Gly Ser Gys 
105 



G 1 y Pi 1 s A r' g 
6') 

Tyr Arg Arg 

/ ~j 

Cys Gys Pr-j 

Gly Ala Al :i 
In:. 

V^il Gin Pro 

IP J 

IPnr Gys G 1 y\ 

1. v:. 

Gys Pro ^lu 
Gys Tr p G P. 

bv:, 

Pro Lys Gly 

1 :■- : 

Asp Ser Ala 

Asp L-'U Leu 

2 1 0 

Ser Leu Ala 
2 2 5 

Ser Leu Leu 

2 0 

Leu Ser rllu 

-) i: z 

Ser (^-.^'s Lys 
.": 7 IJ 



:100P ^^9 

cccacgcgtc cgaag[^t ggt:: cctgcacggc tgcaaqggag gctcctgtgg 5li 



acagqccagg 
clg^i^g ::ccc 

acc5ggg3;jg 
ctgt--^ggg 
gccEicccc:^- 
tgat^t g^c- 
ccc;i5-cgt:a 
g: ::3ttc:rg 
a : : ^-Ji-scz :] 
^ ^2C ::tg:n- 
gaagagg^cc 
C5-;:-st iiccg 
cc^gcaggac 
t gctaggsgg 
act ggtg a 
tgtgtigocca 
ic agt gca 
:tggagga 
gcaggcac 
ttccag 
:.tggagga 
:agcgccc 
:ccctgcc 
ggaaggcc 



1" o 



ag 



-cctggc 
gggccctc 



c<::a tggcaca 



caggt ;^ggcc 
a cj c: a a g :| g c t 
tg^c-a.:'gcc 
CB ::a g;^c 
g :a I g a ■ : t. ;j a t 
ct ;;jga g :tc a - 
to: igt:ittg 
ggg::.gt gt go 
-ag-::gt gt gt 
-a gca -ct a ^ 
t gg - :-::tg:: 
ag'::gggcttc 
ga acgg^ggg 
ggcggggtga 
ggcggct gtc 
gLgL*_gggag 
aggg agggcc 
atgaaggaag 
gaa gctgcag 
tggagoatgg 
cagctcggcc 
gcagctgggg 
cag gatggac 
caaca t gctg 
aggcagggcc 
gac-ctggca 
r ac zcccacc 
agctgaggga 
ggccaggcag 



tea ggaggtg 
ag g gt zc at o 
gggcta .:a g 
■z ■:: ■:: a :: a c c 
vorcctc -g 
agg-;:catga g 
g-agtgggcg 
r gt -cgggc::. 
a ■:: c a g :: t 
■:: g aac a t -zz. 
-^ggcat -g 
-tggggocr g 
ag - -gtgtc :: 
ract t g : za g 



— -ag 
gggca 



a sgt g 
ctggt 
gctcc 
gcatc 
tcctg 
tgagc 
ggggt 
ttcct 
tgggatgggc 
ctggctaccc 
aggt acgagc 
cccggaggct 



:gctg 
:agc-:: 
gggtg 
-agag 
gctgg 
-ggac 
gactc 
tcct 



-oaga 



c t c c £3 g g :: g 
t^cagtcc^d 
.: :i g .:3t -ag - 
a^ggaggag-^ 
..-aggoc ac-- 
ggg ::t -t ;::ag 



g-a 



za z 



a a 



3 gaga 3 
ggg gaa 

a z-za-zc 
:^ ira^-g:: 



go gtg-t 
3 g::ag;:i 
a gj ::tggccg 
taagatgtgg 
■z gt -a a aac :: 
t gr.::tg -a ga 
g ::ac -caaca 
g:atgcagtcc 
ccccactgca 
cacggcagcc 
cctgagcgag 
g':;aaga aag .a 
acgccgccct 
agccacctcg 

tgggatcttc 
caacggcat c 
tccctgctgg 
gggtggggcc 



gc-agtg^gc 
gga - acagca 
3g-::c :::-igg 
g-t-cr g-cc 
:^g ag gag aag 
g:.ggt g-tgc 
cgc::r acag j 
c:gt c-ccga 
tgrgacgggc 
cza z-z gc - gc 
g::::: :-gg — ;] 
a tat gccagc 
ctg ::;-g-tg- 
at'g a a tg - ag 
gc ::ggcagt t 
cggtacact : 
cga'-aggagt 

cagcctggcc 
tcctggtgca 
caigatttcct 
ctcgtgaatg 
gcagccccca 
ggiglgactga 
cttc::tcggg 
tctgtgaatc 
ccaaggccag 
agcctgggac 
tcagtggggg 



1 DO 



i(v:o 
1 1 T) 

12.^ 
laO 
1 : 5i 

i4i:i(: 
14 'g; 
ISO 



t ' ) c t cj c c t g a c c c c c a c j c a c a a t. a a a a a t g a a a c t 15 38 

210:- 510 

":n ■ 27 3 

212:> PRT 

' ] > Hc'ino sapi*:-ns 

4 0('> 510 

Met Arc Gly Sei Gin Glu Val Leu Leu [let Trp. Leu Leu Val Leu 

1^5 in 15 

M;.: Val ^ly Gly Thr Glu His Ala Tyr Arc] Pre Gly Arg Arg \2^1 
2 0 2 5 3r 

Gy^. Ala Val Arg Ala ills Gly Asp Pro 'A^l Ser '3] u Ser Phe '/al 
3' 5 3 0 3 5 

■ nri Aru Val Tvr Gin Pr^:- ?h<:' Leu Thr Glir Gvs Asd i31v His Aru 



Ala Gys Ser Thr Tyr Ara Thr 11c Tyr Ar^i Th.: Ala Tyr Arg 
LL ";:\ 

oer Pre Gly Leu Ala Pr^;- Ala Arg Pro Arg 12/r Ala Gys Gys Pr 



Gly Trp Lys Arg T]\r Ser Gly Leu Pr-j Gl.y Ala Gys Gly .Aia .Ala 
■!^5 'jye 1("|5 

He Gys Gin Pre Prij Cys Arg Asn Gly -^.ly Ger Gys Val Gin F-ro 
110 115 12m 

Gly Arg i:ys Arg Gys Lro Ala Gly Tr:j Ar^j Gly Asp Thr Gys Glr. 

125 :3P 135 

oer Aspi V<3l Asp> Glu Gys Ser Ala Ai-g Arg Gly Gly Gys Pro Oiin 
14 0 115 15m 

Arg Gys Val Asn Thr Ala Gly Ser Tyr Trp Gys Gin Gys Trp lLIu 
155 160- 105 

Gly His Ser Leu Sei" A] a Asp G ly Thr Leu Gys Val Pre- Lys '31y 
17iJ 17: Irifi 

Gly Pro Pro Arg Val Ala Pro Asn Pro Thr G21 y Val Asf^ Ser Ala 
18 5 : 0 1;; 1 ? 5 

Met Lys Glu Glu Val Gin Arg Leu GLn Ger Arg Val Asp Leu Leu 
2 00 2 05 210 

Glu Glu Lys Leu '31 n Leu VaL Leu Ala Pr'j Leu His Ser Leu Ala 
215 220 225 

Ser Gin Ala Leu '31 u His Gly Leu Pre Aspj F'ro Gly Ser Leu Leu 
2 3':i 2 35 210 



Vai His Ser Phe Gin G.lri Leu Gly Arg lie Asp Ser Leu Ser Glu 

245 250 255 

(n.n lie Ser Phe Leu G.lu Glu Gin Leu Gly Ser Gys Ser Cys Lys 

2 60 2 65 27 0 

Lvs Asp Ser 



21L> 511 

:":i.:e 21 

21; iniA 

:'['] •:■ /utificial Sequence 
: 2r:- 

Synthetic o li gonuc^ 1 eot i :ie probe 
■;0m:- !. ■ 1 

^ (":ccjqcaqca atat(^ccagc c 'Al 

. I-'L 512 

1S> LIIA 
. 1 V- 7-u't 1 f icial Sequence 



Synthetic cligonucleetide probe 



'■tt^ccactc ctqtcgggtt gg 22 

:s] L- 4*:> 

2':]. .2- F'lIA 

;.':r-: /vrtificial Sequence 
; S S , • 

22;^- Synthetic oligonucleiDt ide probe 

:4 0u - 51 j 

q'.7tgaca;:tt gccagtcaga tgtggatgaa tgcagtgcta ggaggg 4 6 

:21::' ' ^14 
:2 11 • so'-)0 
;2lJ • DMA 

;2 1 S • fiomo sap lens 
:2 2 0 ■• 

:22 1 ■ unsure 
:222 • 2039-2065 
;22 3 ■ unknown oase 

;4.):) ' 514 

^gttgcc.-ica gctggtttag ggccccgacc actggggccc cttgtcagga 50 
ggajacajcc tcccggcccg gggaggacaa gtcgctgcca cctttggctg 100 



c r. q a (.-^ q tqat t c c r t; q q q a c q q t . c ( ' q t: t: t c c \.qc c q t. (; a ( j c t q c c q c c q 15 C 

aot t qqq-ct c;-qtatt;t'/a q q c ■ | q <: t c c^- 1. I ^ \ ^ q^i tctc./cltct 201 

• r." qqq>:"^ '■; qqt m t -q .jq/i _m :rj ^ 1 g t 1 ^. q j ■;: .::t a^j-M a t; t_ 2z(. 

■qqacM. t. 1. tqa t (] a t: q t 1. 1. q <^ rrc.ric\cqqca qqaataqcaq qcaa -/q t; a t 30^ 

t t ■ M 01 a q c t q q q c t r; q - v T. o t q 1 1 f- c t. c z c t c: q t. v| t" a a tcqr ri . i n a c c :3 S i 

ra-it \ t.q, qqaq caqqaat,t cc aa t faa t. q t c t qtqat qqtqq t qaq.;:iaaqaa 4 i"h: 

qql.qacacqq aaatqqq^iqa a a ct- cx^ca^jq caqqaacat^c t tt t Ljc't qtq 4'>r 

, 1 1 'jac' -q'-:qt ca t qa t q'^^ac C'jq :"^a a a a qq (gca 1 1 1: r c^t a cc\ q--iccct_ \: 5''( 

V ta-':'t: car cc tqqqqaaatq tara-aLct^c ttcqcctt t..q aqtqacqcta 5->i 

ca"'t qqct;^^t t: caqc t q t at c c t: q'"a::a t. ccc rqt a 1 1; tc^ct qc'::a t qct ct 6ii( 

M" 1 1" '.^t a a.^i *.: q a. ;i c t q *. t. ^-jaqqa oaaqa^ t aaiq qa : a :i 6"^' 

a t qa 1. 1 c.:';:t c qq'i'aq'-^ .;: a^:: a qo^ qaaq>ra qc : i. cat. aq aaa t .j^ja^ ja ^ 7'ii; 

.Kjriacjrt acc as-, q'j'ajcqq t q'.a-< a:a qqq ccaqcqarc;a caqcat aqt a 

tcaaqaartr c-.:aqataaa^:: aaccaqattq tqaaactqaa a*:acL q 1 1 a S'j' 

aaa':gcaaqa t ::t t aaq :^ ac: tccccqggcc ta::cattqca gcatcr. qtgs S'-'' 

aaa.alqtqtq gaqaqattaq acca^caczq ca-ctgqgtq qqqaatr.gt^ 9^^i 

ttg-jaaaqaq gaa ^ taac ::q':: tact:c:..acc tattcatcct t tat at ct c :: 9'^' 

ctcatcacaa tzzalqlzzx. cqccttcaac ataqrctatg tgqccctaaa 

atctttqaa.a attqgcttct tqqaqacatt qaaaqaaact cctqga<actq 10a 

ttctaqaagt catcatttgc ttctttacac totgqtccqt cgtgggact ^ 1 : 

actqqatttc ata^ttita^t cgtggctcrc aa-zcaqacaa ccaatqaaga 1 : 

catcaaaqga taatqgacaq ggaacjaatcq cqtcaaqaat ccatacagca 11'-. 

atgqcaatat tqtgaagasc tqctgtgaag tgctqtqtqg ca :: 1 1 gcca 

cccaqtgtigc t ^qstcgsag gqqtattttg caactgqaqq aaaqtqgaa ^ 1 3 " 

tcgacctcac agtactcaag aqaccagtag ca gcctctt.g ccaaaqagco 13'i 

caqcccccac aga^icacctg aaatcaaatg aqatgccgga ggacagcagc 1-^0 

a'.-t.cacqaag agatgccaac tcaagaqccc casgagccac ca^aqqaqga 1 0 

aqctcjaaqct gaqnaqtaqc ctatctatqq aaqa^ja':tr.t tgtrt'.^tgtt 1: 

t aatta-gggc tatqaqagat ttcaqgtc^ag aaqttaaacc tgagacagaq 155C 



i: J- . ■•iqtaaq ctgtcccttt taact.gtttt tctttggtct ttagtcaccc It-OO 

agttgcacac t ggcat. 1 1 1 c ttgctgcaag cttttttaaa tttctgaact l^Sn 

caaqgcagtg gcagaauatg tcagtcacct ctgataactg gaaaaarggg 

ta-tcttgqgc cctgqcact.g gttctccatq gcctcagcca c^agggtccca r.'''.i' 

1 1. (]gaccccc t c: t c: 1 1 c c c t c c a g a t c c: c a g c o c 1: c c t q c t L q g g t c a c 1 i-a i ( ■ 

1: q q t" c t:. a 1 1 c t g g * j g c t a a a a g 1 1 1 1 1 g a g a c t ( j g t c a ci a t c c r c c a 1 i-: ' ' 

agctgctgca cgtgctgagt ccagaggcag tcaca'jagac ctctgg::-::ag iJ'.i'i 

qqgatcct<:ia c'gggttctt ggggtcttca ggactgaaga ggaggq^^^^^ l-^''-' 

tggggtcaga agatrctcct. ggccaccaag tgccagcatt gccca:a3at .'^aan 

cc-f; t 1 1 agga a rgggacagg :.acctt ccac ^^gt^igt ann nnnnnnrinnn . : v.a 

nnniinnnnnn nnnnnttgt t r t tcct tt tg actcc*:gctc ccat t 3 a 3 /' 1 1 

cag(;jaatggc agt a ataaaa gtctgcact t t:g ;jrc a^rtc tttt c ::tcag 

aggaagcccg agrgatca^t taaacactat :ccctcagac tccctgtgtj ^^a'-'i 

aggcctgcag agg:cctgaa tgcacaaatg ggaaaaaaag gcacagagag 

get ct cat ::t catatcct::t ccc::cgatgt sccat^aaaa aaaaaaaaat a.g'ia 

gctaaccagt t-zziccatza agcctcgg::t: gagtgaggga aagcccagca ::-/ai 

ctgctgoaat ctcgggtaac tcaccataag gcctcg^cac acctctggct .:4ij-:.' 

atggtaaoca cactgggggc ttcctccaag accogctctt ccagcacctc 1:4 "-I") 

caccggcaga gtcacagagc aacttcaccc tgggggtggg ctgtggcccc 2^^0v 

cagtcagctc tgctcagqac ctgctctatt tcagggaaga agatttatgt .'ibbO 

attatatgtg gatatatttc ctagag^acc tgtgttttcc tctttctaag 2600 

ccagggtcct gtctggatga cttatgcggt gggggagtgt aaaccggaac Jt^Si.i 

ttttcatcta tttgaaggcg attaaactgt gtctaatgca 2690 

;210 - 515 
* 364 
' PRT 

' Homo sapiens 
^•;00 ' 515 

[■let Ser Val Met Val Val Arg Lys Lys Val Thr Arg Lys Trp ^^lu 
] 5 10 15 

Lys Leu Pro Gly Arg Asn Thr Phe Cys Cys Asp Gly Arg Val Met 



Ai. a Arq Gin Ly^; Gly He Phe Tyr Leu Thr l.eu Phe Leu lie 

■A, 4 0 ^i^^' 

J.cu Gly Thr Cys Tl.]- Leu Phe Phe Ala \ ]\e GJu Cys Arg Tyr Leu 

'A) 5';.. ('(J 

'A ■■/!]] (Un Leu Ser Pro Ala lie Pro \"al Phe Ala Ala Met Leu 

7 0 VP 

ili" A-M Phe Ser I-LA Ala Thr Leu Leu Arc^ Thr Ser Phe Ser A-:p 

■ (I rO) '*0 

[■re Giy Val lie Pi e Arg Ala Leu Pro Ae^:; Glu Ala Ala Phe lie 

Glu Met (;iu i:..e Giu Ala Thr Asn Gly Ala Val Pro Gin (Aly Gin 

IK' 1 1 1 P ij 

Arg f-ro Pro Pro Arc lie Lys Asn Phe (Art lie Asn Asn Gin lie 

1.0 1-0 ISl 

Val Pvs real L'/s 'Aor Cys Tyr Thr Cys ],ys He Phe Arg Prc) Pr<: 

i-;e ^ ^ ^ a;p 1^>- 

Arg Ala Ser His (A/:-; Ser He Cys Asp Asn Cys Val Glu Arg Pli^- 

lr,(f li-p-. 

Asp His }Pls Cys Pr,<.' Trp Val Gly Asn <A/s Val Gly Lys Arg Asn 

' 1 A) 115 IHU 

l^yr Arg Tyr Phe Tyr Leu Flie He Leu G-i' Leu Ser Leu Leu Thr 

ia;; i:^':- 

He Tvr Val Phe Ala Phe Asn He Val Tyr Val Ala Leu Lys Ser 

:0p 1'"'S 110 

Leu Lys He Gly PL- Leu Glu Thr Leu Lys Glu Thr Pro Gly Thr 

.■.10 ;a:o a 2 b 

Val Leu Glu Val Le^.i ILe Cys Phe Phe Thr Leu Trp Ser Val Val 

HiO PHi 24 0 

lAIy Leu Thr G.y Phe His Thr Phe Leu Val Ala Leu Asn Gin Thr 



Thr Asn Glu Asp 1 l.e Lys Gly Ser Trp Thr Gly Lys Asn Arg Val 

JO'. 20 S 27 0 

iAln Asn Prc^ Tyr Ser His Gly Asn He Val Lys Asn Cys Cys Glu 

2 7'. SoO 28 5 

Val Leu Cys Gly Prj Leu Pro Pr.:) Ser V-:il Leu Asp Arg Arg Gly 

2 00 2 00 000 

He Leu Pro Leu Glu Glu Ser Gly Ser Arg Pro Pro Ser Thr Gin 



305 310 31 5 

Glu Thr Ser .3er S-?r Leu Leu Pro (3.1 n Ser Pro Ala Pro Thr (31u 

3 3 0 3 2 5 3 3 0 

IPi;; Leu Asn 3er Asn (31u Met Pro G.lu Asp Ser Ser Thr Pro (31 u 



■3lii Me*. Prc> T-ro Pro Glu Pro Pro (PIu Pro Pro Gin Glu Ala Ala 

3yJ 35 5 3 60 



■31u Ala Glu Lys 



'^le- 3 1.6 

.11 : ■ 35 5 

31.: [)]IA 

! 1 ■! \\< )mo eaoi on^^ 



: ■ u:is J r"'? 

■ 3: , 38, 11^, 135, 1 03, 213, 222 

■1 unkriov;n base 

; i ) ' 1 '16 

ia-;:C':o*:gt attttttaca atg'::aaatag acaatnancc tggaggtctt 50 

*gi":tPaggt attataggga tggtgg^gtt gatttttntt cctggaggct IC'C' 

' t;: * ■ :guT; 1 1 g gact'::t^nct ttctcccaca gagcncttcg accatcactg 1 ^: C> 

't uggtg g'^qa.a 1 1 gtg ttggaaagag gaactaccgc tanttctacc 20C) 

t.-r^ t Cri*: cct ttnt c:t ■::i:oc ::ncc^tcacaa Cctatgtctt cgccttcaac 25C) 

a-'e-it 35 5 

lu 517 

11 • 3 4 

Is • DlIA 

l.--:- Artificial Sequence 

.'..'■y- Sy-nthetic o 1 i gonuc le^jt ide protie 

p:)'-' • ^ 17 

ca-v.:gt. ( latt tcaaagcrgg gctc 24 

-Jli'-- I IS 
2 11- 3 0 
2 1.5- PIIA 

.1 1 .3 ■ Airt ificial Sequence 



:2:.15' Ijynthetic ol igonuclec't ide pn^t'O 
:4 0'_.^' 518 



q : ^. C(jt a t c aaqaatttcc 20 

] 1 1 - 1 0 

. ] . ■ 1.^1 A 

. 3 Art i. f i (.: j a 1 S e q u c n c e 

' 3 ^ > .■ • S y a t h c t. i. c o 1 i q o n i j ■:: 1 e a t.. i ci e p r" ' j h e 

■ly^- ^^J^ ' J'^-C qacctcca: 18 

31"> 5,:3 

31 1 > 2 ; 

>i; > [VIA 

31 k : if i c: i a 1 3 e q u n o 



. : 3 ■ S L h e t i c a .1 i :] o n u ] e a t: i :ie p r abt 
a: .; jcc* jaa a t cL a L t ^ jaca 24 



1. 1 'J 

1. • [>:iA 

1 ■ A:t:;ificial Sequenct 



33:-- E';.':'"ithe t i c o 1 i qonua leot i ie probe 
MO': . ^qi 

:qc iaa. i \:cc atttcqqqa^ ::agqaattcc aataatqtct qtgatggtqg 50 

: ":]:"' ■ 3 3 
3 11 • l^i. /9 
3 1 J - DWA 

:3 1 3 ■ H'.anri sapiens 
: ;00 • 533 

qttqtgtact tcagcaaaac agtggattta aatctacttg cacaagcttg 5(0 

/iqa'jcaaa.ac aatctatoag gaaagaaaga aagaaaaaaa ccgaacctga 100 

'.:a.ijaaaagaa gaaaaagaag aagaaaaaaa atcatgaaaa caatccagcc 150 

,4aaaatgcac aattctatct cttgggcaat cttaacgggg ctggctgctc 3(J0 

::gr;'itct ctt cc<aaggagtg cccgrgcgca gcggagatgc caccttcccc 350 

aa.-:igc^at tgg acaacgtgac ggtccggcag ggggagagcg ccaccctcag ^00 

q tqcactatt gacaaccggg tcacccgggt ggcctggcta aaccgcagca 350 

ccatcctc*:a tgctgggaat gacaagtggt gcctggatcc tcgcgtggtc 4 00 



(":t: t ct gagca acdcc:caaac gcanLacaqc atcgagatcc agaacgt:;jqa ']bO 

1. g {■ g t at. g a t :^ g a g g g c c c 1 1 a c a c c t n ra, c (; ) g t g a g a ^a a g a c a acc^ c o 5 0 0 

..i^.a:^..: tagggVccjja clc.it tgta:^; :.,,,ct atctcc cj^aatt :jta bb J 

^■j.iaa 1 1: t" ct t cagatatctc cat t ^la t c^ci a g(}ga:icaata ttagcct::ac 6')-j 

^ g. gL:cj t agcci actgatagac cagagca- 1 a ggtt3Cttg^ agaca ca c t 6S'J 

L'tcccaaagc ggttggct.:tt gtgagtgaag acgastactt ggsnattaa^ V-)a 

gg :.:at. a riccc c^gga gcaq t a ag(^gc|a ct: :c:^ gajtycagt:^ .rct^caatgi 7 SO 

cgt:ggccgag cccgtg^ta:: ggagagtaaa ']gtca::cgtg ^a-tatc::ac 8 I'J 

caticatttc agaagcaaa^ ggtacaggtc^ tc:::c^gtagg scaaaaggg::! 8 ' aj 

■ic t gca i^t qtgaHqaat": ^qcaotcca-:^ tca:]:'3gaar tc:^agtg^r^ 9i'"i 

■■-a ]^a tg 3C aaaa;jaatg^ ttgaajgan^ jaj^jgggt^ :i3a^tggdEia 9->a 

■j a ;i :j :i a ;:t n t cc::ctcaHaH ::t cat: at t c :: tea a tg: etc t;i^iac3tjaj la mm; 

tatj;^g-iazt aaacttgag^ ggcctaca-i:: a a g :: t g g ;jc aca::caHt:gc I'^br 

caq'--3itcaLq ctatttggtc caggcgccgt cagcgaggtg ag:aa^ggaa Ilia; 

::g t ■::gaggag ggaaggctg^ gtctggatg- tg^^^t^ttct ggtcttgca:: llb~. 

ctg ::tt'.:tca aattttgatg tgagtgcca - ttc-ccaccc gggsaaggct lOOi 

gccgccacaa ccaccaccja cacaacagca atggcaacaj ::-jacaqca3c 1. b'. 

caat^a':iata tatacaaacg aaattagaag aaacacagcc tcatgggaca l.-iOO 

gaaatttgag ggaggggaao aaagaatact ttggggggaa aagagtttta 1351: 

aaa aagaaat tgaaaattgc cttgcagata tttaggtaca atggagtttt 1-lOC 

cttttc^.:caa acgggaagaa cacagcacac ccggcttgga cccactgcaa 1-; 5C 

gct' icat cge gcaacctct t tggtgccagt gtgggcaagg gctcagcctc 15 0C 

r ct '^cc^^aca gagtgccccc acgtggaaca etctggagct ggccatccca 155C 

aattcaatca gtccatagag acgaa<.^agaa tgagaccttc cggcccaagc 1000 

gtgqcg<::tgc gggcactttg gtagactgtg ci^accacggc gtgtgttgtg 1050 

aaacgtcaaa taaaaagagc aaaaaaaaa 1679 

C"'10:' 50 3 
344 

::::13:- PRT 

^0^1 3> Homo S(3piens 



■■ifK).- 52 3 

j^ys Thr Tie Gl.n Pro Lys Mol Wis Asn Sor lie Ser Trp Ala 

1 b ^ 10 1^^. 

Ihe Thr Gly Leu Ala A.: a Cys Lea Fhe Glr: Gly ^-U Pra 

: 0 r^' :^(' 

Va.! Arg Ser Gly A; p Ala Thr IGie Pro ]//;■■ Ala Met Asp Asn ^'.n 

;-p ^ic 'P'. 

'■'Tii \A3] Arg Gin G.l y G] u Scar Ala Thr Arg (^ys Thr lie A; p 

P(i '.r ^,(: 

Asn /\rg Val Thr Arq Val AA;j Trp Peu A.ae Arg Ser Thr lie Pen 



T-;r j'\la G\.y Asn Pi;;}:) Lys Trp (Pyos Leu e.o]' Pro P^rg '/al \Pal L^u 
l-ai ;■■ : M' 

P^.ui Per Asn Thr Gl ri Thr Gin Tyr Ser AG GLu Tie Gin Asn V^l 
■ 'a P " ■ A a 

A-:p \'a] Tyr Asp- G..u Gly Pro Tyr Thr (^yr Ser Val Gin Thr /i ;p 

llM 11' IP" 

Asn :Pis Pro Lys Thr Ser Arg Val His L-'U lie Val Gin Val ll'-r 
1:P lA' I.:-'' 

Pro l^ys lie Val Glu Tie Ser Ser Asp lb; Ser Tie Asn (^lu G A/ 

i.p;' ir. I'.p 

Asn Asn lie Ser P^'U Thr Gys lie Ala Gly Arg Pro Glu Pr<-. 

IPP li"- I'A. 

Thr Val Thr Trp Are; His lie Ser Pre Lys Ala Val Gly ?he Val 
1 7 1") 1 A A- 1;; 

Ser Glu Asp Glu Tyr Leu Glu lie Gin lie Thr Arg Glu (Al n 
IcP I'^^O iC^t. 

Ser Gly Asf> Tyr Gla Cys Ser Ala Ser P^sn Asp Val Ala Ala PrC' 
P'AP P J i' I '-' 

V.iil Val Arg Arg Vrii Lys Val Thr Val P.sn Tyr Pro Pro Tyr 11- 



Ser Glu Ala Lys ^.lly Thr Gly Val Pro V.i 1 Gly Gin Lys Gly Thr 
P3(:i P "•A' Pi'"' 

Leu Gin Cys Glu Ala Ser Ala Val Pro Ser Ala Glu Phe Gin T'rp 



I'yr Lys Asp Asp) Lys Arg Leu Tie Glu Gly Lys Lys Gly 'Pal Ly- 

GO P P'' OA 

Val Glu Asn Arg F^ra Phe Leu Ser Lys Lea lie Phe Phe Asn Va : 

P7P PSO yd: 



-lu Hiy A;sp 7yr G!y A:t: Tyr TKr" ''"y;5 Ala :Aj r Asn Lys 

:■: n 9 3 0 0 



1 .:i 

1 b 



1--: Aly His Thr A^-n A Ai S<'r Ho M.>t L.mj Phf- ^A y FA'^o f A y a 

0 5 1 0 

'■'.1 ; r'-r- (A.i: \\ A for Asri ^Ay ^:'hr ;^-r Ar-..| Ar:j Al.i 'Ay ''y 

:-;:a) a:'... -At 

Arf' LfM.j Leu I-'ro Leu Lei.i 1 Leu His Leu Leu LrMj Lys LL.t:^ 
- 3 5 'I '^^ 

LA L ■ TAAl 
Ll L0 3 
A ? ' DNA 
L A i Hoiiio s ap i ens 

■A""") - ^L'3 

. si. 1. : ^.si y.i.-i.i.ic;"' . A < v ; y-. -eaa rj^a t ^]'."'r.i'_V:iu t f ■. ■ t a ■:. cl ■ A 

^- qyu sia t. e:. t cacajqqcLSt qa<'tuat"'"Aq t a t. 'Sl. e t ^ ee a aq^yi'jt (jC< ' 1 (A"") 

< a^ v]i-\jac aqaaat.yeca 'S'SM- ^ a:caa .-_;(^! d * qqa< - .i.i^-qt .y3i-^-;q 1 A") 

a C'.:f:Lqcaqqq qgagaqcgcc ace<.M:caqgL cjca:ic t a t L ga caacc(;jggtc L(Aj 

ac'Saqggta^g cctggetaaa Cf:'qeagcacc atcctctatg ctgggaatga 2jri 

' a^iaat.c^at qa gga:: cat c qcqtqqtcct t. v:A.q.^iQcaac: ;iccaaaac';ps 3 0C\ 

aq t <acaqc.:i t ■::qaga t caag aacgt: cjcjat q tajtaLgacga qcjqccctt ac 3':aj 

acsA qc- egg uqe<:iqaeaga caaccaccca aagaeeteta c^gcjtccacct ^AjC' 

eattqtacaa gtatctccca aaattgtaga gatttcLtca gatatctcca -ALij 

ttaatgaagg gaacaatatt agcctcacct gcatagcaac tggtagacca LO'J 
<jag 5'V-. 

.;:ioa 'i..5 

.Ai02 

.>12> AHA 

2 1 3 a H^'une sapiens 
a^DO> 5j5 

atggctggtg acggcggggc cgqgcaggg^ accggggecg cggcceggga Lij 

g'SLjgg^-eag ^ tgccgggagc cctgaataaa cgcctggccc gactccac'^a 100 

tgaacgacg:: gctgcaggag ctqgqagctg qcagcaacgt gggattccag laO 

aagfgggacaa gacai^ctgtL agqctcacgc acqcagctgg agctggtctt 20 0 

ageaqq'r.gcc tctcLactgc tgqcLgcact qcttctggge tgccttgtgg 230 



■ - 1 ■ iMq:-;q t t" af/ca^ a ■ ' i^i ^. '^:^oa t ^ '( -r^ r aO'aa a t ■ -.-a; r a ^.-a '^i.-J 

aaaa''< 't- aaa 1 1 ^■qMat '_]qc ^- ■ ja- la "ladt ^ ■ ^ -t q< jaa". ca. ■ t jMaaaaavj a^-^") 

■ rit la.-acc t. qt .Maad-^t. 1. 1. t a^ av i^at + ^ M qiavjM 'M' t- ■ ^ 4 no 
aa<: ; la.^iL-ac cc t ■ a ^ ,i t a a a ■ 'a t. t.. a I ^. ■ a^'taaa^id ' ^a t aa aa ^-lO 

't t;*. aaqciCC aaaaa(.a:aqa aa t a< -t. ijaaa ^aaaat' q':t_ t. i .1 . j caca ."j ^ ' 'jDtj 

ai ^'a^aalcc aq ca q t c.h.i a q at. qa(](:a"iqaa qa ("^a caiq cqi • t t' ■ ■ t. ,K.a:..: t. a t. '.)'">() 

^ a t. ,j. v.a. aca (:a t. aq a^a.aac atta^iaaaqa l jq;aqca'a-3 j a i aa a^ t'>Oi") 

■ ja ^-^^ 'tavi 1 1; q aqaa(iatl']q t' aq t t ^.ujaa'. ■ artai^qqaqa a -t q:]c)aa(a"i i)'a) 
qq<.KaidCt 1 1 a t 'jqaqq t: qt. t q -i . t qqaaqt a^jaa^jaq aa^■ t. /i .;,.;qqq -/i 700 

:-'-'-\itt att ca.:r^qt.'.'^aa ^"M. .a ia t acaq a /V at; aaqa-j ^ t ■ aia ^-a ^ '.':;0 

nata^t 1/itcc acj.jt qq.u-aa qta.-t qqqca^.: t: t. t at q.:C'at ■ a , ^.^qqa tq ,i Haq 

..-a. a. ■! t ;i<.iac a^^aa' M. a -acj ^it . Mq:-a:i /iqt ja t q:.^- ■ * - M ; - t. aaa l t ^-00 

'i^r^i^ TMqqa a a t ''j q q .J a t: q ^ " t' '.1 a t" qqq t q qq -qqaCv-a.- ^ a ■ ■ . ■ ri a a ■ j q afa) 

c^aqcaqatgc agcaqqtqct (^qacjttqgaq alacagatgo (a:aacatcac 95(^| 

agtqacccaq gacaa'acggc qcqacgagga qaagaa:taa CcjC^aagaaga 10 0 

gcat; t.qx:qqa gctgcaqg:::: ctggagccct aaa ta]gaat..q t. t. qagt ta"' lO';, 

ct-gta:tttct tqc^qtcaac att^gqagttg aqtqact^tig agactqtqgt 110 

g q t ("J t .:i t g g g a l g q a 1 1 a t r t - j c a g c a g g t g t c a g <3 g r t l- a 1 a a a c g c a 115 

cggaaccaag catcctgaac aattacctga tctggaaact ggtgcaaaag 

acaacctcaa gcctggaccg acgctttgag tctgcacaag agaagcrg<-t l.JS 

ggagaccctc tatggcacta agaagtcctg tgtgccgagg tggcagacct 1 -'0 

gcatctccaa cacggatgsc gcccttgg::t ttgctttggg gtcactcttc I -iS 

gtqaaggc^a cgtt^gaccg gaaaagcaaa gaaattga^g aggggatgat l-]0 

aagcgaaatc cggaccgcar ttgaggaggc cctgggacag ct.ggtttgga 14a 

t'ggatgagaa gacccgccag gcagccaa^g agaaagcag.:i t..g-::catct<;it. 100 

gat:atga:. tg gttc^ccaga ctttatacig gagcccaaag agatggatga 100 

t g 1 1. t . a t g a c g g g t a z g a a a to t g tag a a a 1 1 c 1 1 1 - 1 1 c a a a a <a ,r a t g t: 1 a 0 

tgaat. ttgta caactitctcr gccaaggtita tggctgacca get ccgcaag la5 

cat: aar-aq ::c gagaaaagtg gagaatgaac ccavvagacaq t. gaatgcata 170 



c { a c c 1. 1; c c a a c t r.i a q a ,1 1. q a g a t c \ I cr: r c g c t: q q v ' 
I eta tqcc^'^'Vr.i.-ii' racc^^iaqq ^ c'c t 'jaa t 



iqt. 'jt: 'jqt >::a t g■■■v^;^■a t. q/i qr t g:;i:cq' 'at j'.^ct. 1 1 q,it 

cl qcvjqt a; ct: q(.jt:. qgi ai^ j 

<.]']i:''\ qi.ai t: ■■jfiaq.iaaaa 

t ca a ] V': ^a ;jccaq r^' '■ J:.^ 



a' ]aqt a ' qac aa.jq.i.iq.jqa a 

1. q'ji ri(]('czt caqqa^jaaaa a 

t a<;^' - agqt :-a a t vr jqq/iaa g g 

i-at ' rur gac aa cgggqgqa t 

qqa^ 'jacfaaa giajt. q(]qgac] ij 

..aC' 'ac^ :aqc lc\-.\:.r[ t. cql. g 

'at/^; ■..aauj.ig ^gat. ; a ^-....-g a 

(a:aa i'.:t ia:cg c(| t. ^ja t. (.j' jvj a act':;t rA.cca act cc aql q 



gaagg^M. qc ci acaa t. a^a. 

;igcag^'aac t. gccagca^gl 

ggatq. rgr-^ - '■:aggtgr g jt 

^gg ^ M ggt. gaccga 'c^ •■ ■ 



ac* t. cqq'^t qc(a:t q t' (;q. j r\:_i. 



:a.i tai a a ccca^raq* ' 



qgtc; t.gqtag acctgc 



ggggaq^Crjat gcjccagct. qt.. 



qggaca(5c:tc tcctgacaaa gctgtttajct cttgggtg.g^j 
a t; g ( • a a ( n ^ t g g g c t g q <: j t c t a g t c c.a I c c c c c c c a c a g g t;. 
t-ag<i':xa :t cc t. caa t (:a:K;'..:a cat t gt: gcc:t ctgctttggg 



cct i 'catjcag agccca:cacc 



gtg acatctttct. 



^;jcc"ggaaga ggtctggqtg gggaggccag ttcccatagg 

cc ::6o:i 



210'.- 


52 6 


11:- 


7 3 6 


.>12a 


PF2r 


213:- 


Hfjrrio 


■lOO:- 


526 



. 1 1 ccM: gcagg 1 7 3 0 

.■qqt-T.icct- l^uii! 

-i.rjggca 1 :-3'^ 

>i^it gagtcc'.:: 1 'UH) 

qt =Ma:atcaa 1 '^^.0 

^ a iqgga';iaa 2cf";0 

t <K\-iaagcat 2!)'a') 

qqqqcl Ccicc 1 0 ') 

q.;t ca jtc^-:q 2 ] 3'' 

I - a^-/-iqccc t ■ ) 2 /: (> 

c[. t cctgcgg 2;2:;(i 

-la'M utgtga 2 ^-(U) 

'-accagacct 2 33i) 

^- j cj g g a a g c a a 0 (1 

qacatgagta 2 4 3 0 

qgtgcccctg 2 5 00 

^■jtgtcaccct 2 v)3 0 

a a g g a g t c t g 2 6 0 0 



Mot Asn Val Ala Leu Gin Glu Lou Gly Ala Gly 
1 5 10 



Ser Asn Val Gly 
1 3 



Phe Gin 3ys Gly Thr 2irg Gin Leu Leu Gly SfDr Arg Thr Gin L€'U 

2 0 2 5 3 0 

Glu liGu Val Leu Ala Gly Ala Ser Leu Leu Leu Ala Ala Leu I.^eu 

3 3 4 0 4 5 



L^-u Gly Gys Leu Val Ala Leu Gly Val Gin Tyr 
50 55 



His Arg 2\sp Pre; 

6 0 



:er His Ser Thr Cys T.eu Thr Glu Ala Cys 11 o Arq Val Ala 
o': ''0 

.ys lie Leii Glu Sor- Leu Asp Arq Giy ^-/a 1 Ser Fro Gys Glu 



Asp 



i'ho Tyr Gin ?ho S*~-r Gys Giy Giy Grp : ... e Ary Arq Asn Pre Gci..i 

AG] ir\ 

Pro Asp Giy Arq S^--r Arg Tr}:* Asn Thr i'he Asn Ser Leu Trp' .A.-; p 

1 1 ; ■ J :. G 

Glr. Asn Gin Ala I A^. Peu Lys His Leu Leu Glu Asn Thr Thr 

l.G:. AG] A-S 

Asr ^^er S'?i' Ser Glu Ala Glu (^^ 1 n Lys Glir c^ln Arcj r-Tio Tyr '..>r--A 

i-p:' a:-) 

Ser Gys Leu (Aln '.PH Glu Ar.: He Glu (P. u Leu Giy Ala Gin ?t:o 



Leu Arq Asp Leu : A Glu Lys He Giy iL: y Trp Asn lie Thr- lAy 

[■/■:■ ' ]■'":■ ]•:■: 

Pro Trp A;:p Gin /uqi' Asn Phe Met. Glu 7,.! Leu Lys Ala Val /PL-: 

IsP A^M p:e: 

i^Ly Thr Tyr Arg /A a Thr Prc> Phe Phe Thr Val Tyr He 3er Al 

P''P P^A:. ..a: 

Pisp* Ser Ly.s Ser Ser Pusn Ser Asn Val 1 A:- Gin V<;il Asp Gin .Per- 



Giy Leu Phe Leu Pr-j Ser Arg Asp Tyr Tyr Leu Asn Arg Thr A L:: 



Asn Glu Lys Val Leu Thr ALa Tyr Leu Asf^ Tyr Met Glu Glu Leu 
P A P 1 P G P P P 

1^1 y Met Leu Leu Giy Giy Arg Pro Thr Ser Thr Arg Glu Gin Met 



Glr. Gin Va] Leu <Alu Leu Glu ILe Gin .Leu Ala Asn He Thr Val 
Pro Gin Asp Gin Ai~c, Arg Asp Glu Glu Lys He Tyr His Lys Met 



Ser He Ser Glu Leu Gin Ala Leu Ala Pr^i Ser Met Asp Trpi Leu 
;; p p 3 I n 1 s 

GLu Phe Leu Ser PL*:; Leu Leu Ser Pr(a Ll-u Glu Leu Ser Asp^ Ser 



Glu Pro Val Val '/al Tyr Giy Met Asp Tyr Leu Gin Gin Val Ser 
:sPP :,^M P4 S 



(Uu L'ju lie Asn Arc] Thr Glu Pro S^'^r Me Leu Asr^ Asn Tyi Leu 



3 b 0 



J b 0 



lie Tr-p Asn Leu \'a 1 (Lin Lys Thr^ Ttir Ser- Ser Le\i A^-;[) Ar^e Arg 



liiu oer Ala Aln Alu :.y:- Leu I-^-u Alu Aiir Leu Tyr Aly Ti"i: 



Lye Lys Ser '"ys 1 I're Aru Trp) tAri TLr Cys lU^ S(u A:sri Thr 



■:r^ Asp Ala Leu (A.y phe Ala Leu Aly 
4 1 0 



'1 r {-) 4 ij s 

:A.r Leu PL(^ Va 1 Lys Ala 
4 1 L ■] 2 C' 



1: r ["'Le Asp' Ar A [ a 
'1 a b 



Lv;: elu I AA-i -lu :Uy :AA 1 A 



Alu lie Arc Thr /A Phe Glu Glu Ala Li:ei Gly Gin Leu Va 1 T rp 

L1L ^L)0 



T'L^l A::;p Glu Lys ':hi Arg Glu Ala Ala 
Me Tyr Asp Me^ ] P:.^ Gly Phe Pro Asp 



.^sp Aia 

.1 i: 



lie Leu Glu Fro L'/s 



(Liu Leu Asp Asp \^Jl Tyr Asp Gly Tyr Glu He Ser aU u Asp S<;a- 
4 M. -I-K' 



iA"i(_.^ Fne Gin Asn lAA, lanj A sr. Leu Tyr A.u"i Phe oer Ala Lys 



AO 



Met Ala Asp^ Gin L^^i.. Arg Lys Fro Pro Gei' Art;^ Asp Gin Trp ;:>*;:r 



5.^ 0 



Met Thr Prc^ Gin Thr Val Asn Ala Tyr Tyr Leu Pro Thr Lys Asn 

^■3;:i 5j.l LIO 

Glu He Val Phe Pr-:. Ala Gly lie Leu Gin Ala Pro Phe Tyr Ala 

M^. ^)^'P '5 5 

Arg Asn His Pro Lys Ala Leu Asn Phe Gly Gly lie Gly Val Val 



Met Gly His Glu Thr His Ala Phe As|:> Asp i^ln Gily Arg Glu 



Tyr Asp Lys Glu Gly Asn Leu Arg Pro Tip' Trp Gin Asn Glu Ser 



gfi 



L 'j L 



.eu Ala AM.a Phe Ar-;i Asn His Thr Ala Gys Met Glu Glu Gin Tyr 



(>0' 



1 L 



Asn Gin Tyr CMn \'.M Asn Gly Glu Arg Leai Asn Gly Arg Gin Thr 



0 2 0 



62L 



Lou 


Gly Glu Asm 


T 1 o 
6:. 5 


Thr 


Asp 


Asii Gly 


G4 G 


Leu 


Lys 


Ala 


Ala Tyr 
6 '] L 


A r 1 


Ala ryr Ly^^ 


A 1 a 
6 '-0 


Trr- 


Lou 


Aim Lys 


H i 0 
L L^ 


Gly 


Gl u 


Glu 


(G 1 ri G i n 

L t'.'" 


i jL'U 


r : o .\ 1 f i V a i 


G 1 V' 


Lou 


T n r 


A n } : i 3 


G i : 1 

L '/ ("i 


Leu 


LLe 


F-ho 


V.l Gly 
(G/ L 


Yhr- 


Al;i Gin V3l 


Trp 

6 vG.) 


Gvs 


' r 


Val Arg 


Thr 

G s G 


P CO 


Glu 


3 o r 


G^.-r Wis 

6 H !') 




'Aly [.<}u Val 


Tn r 

6 :i ■;■) 


Asf^ 


; r o 


H i e r 


Lr () 
'/ Gfi 


A 1 .:i 


Arq 


Pho 


Arq Va 1 

7 7 


l.r- U 


Aly Fhr- Gei.i 


G-i' r 

/ 1 ':) 


Asn 




A r" ■ j A 3 o 


7 1 L 


Lou 


A ff] 


ri 1 


I L(-^ Gl y 
7 G 0 




Pr'') V-il Gly 






No"' L 




7 ^ o 


'G I n 


[O ':U 




(": ] ij v,-j ] 
' 1 G 1 


1 r p 
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> H ::)mo sapi-:? 


ns 



















J G 1 u a sure 

7.G?> 14 7:3, 397:3, 405 7-405:3, 40/' 
7 7 3> un k.ao;-;n b ^s-:^ 



:4 0C > 57 7 

'■| ::>.:cqaocot C'::g ::cot ccq cactcccQ'::': tccctr:cctc ogcccgctcc 5 0 

■ :gcgccctcc t ccot occ t c ct ccccagct gtcccgttcg zgtcatgccg 1 00 
agcctcoogg ccccg-^-ggc cccgorgctg ctcctcgggc tgctgctgct 150 
.::ggctcccgg ccggcccgag gcgccggccc agagcccccc gtgctgccca zijO 
*ocqtt::tga gaaggao'-cg otgcccgtto ggggagcggc aggtaggtgg 750 
qcgc:cgggg gaggcgcggg oggggagtog ggctcagggc gagtcagcgc GOO 

■ .;agc ::cggag ggggcgoggg gcgcaggtgg ctcggcgcgg ogggcggccc 550 
ggagggtggq cgggggoags agqgcgcggr gcctgggacc cgggacccgc 4 00 
gqqcagoccc cggggcggc a cacggcgcga gctgggcagc ggcctccagc 4 '3 
caagocogtc cccqcaggct gcaccttcgg cgggaaqgtc tatgccttgg 500 

o CI a q a 0 g t g g c a c c q g a r c 1. a g g g g a q c cart c g g g g t g a t g c g c t tg c 5 !: 0 



q t Cjct. qtqcq cctqcqaqqc qca qt: (]qqqt- cn<r.c qtac qqqqc^rcM.. qq (jf'lQ 

caqqqtcaqc r ^:]caa(;aaca t: ^N■iaac■ ^a^ ? ::i q t q^ -'"rcaa ar- rv'-qqi ^ M q t; a ^'.C' 

ry-y^y^-y^^-jc'-i ■ • ^7 a q 1; q c q ' ] ri -i ' :^ ' . ■ ^ q'.aarjaa'-t. ] v;::cc/' ujqa - 

r t.cqlqqcai- v.qct-qacaqq qar-qaqqt ^aq ca.ja cqq t.. qq cacqaqcccq '-bV 

a (} \ t; t. c q a t q (j t q q a t c ^ a q ■ ^ 1.. -a r-; , j , a- r a t ■ ■ t . ci t c ta ^ a t. a a ci q q a q q c H 0 0 

tqqaccqcca taacaqqaac aqct t t c< i q act.a(jaatqq aaqtqtcctq H'jO 

tt.tqaqca'a^ aa qca q(.a-:cc f 'a acca-iqa t; qq ^a q(;^t at' qt'jqqqvqtq 'aaj 

q ^a q q q c a q t ( j a r c q q t; t q r (..: t c t q q q c t.. a a t: t a q q q c a q a a a cj c t q a ^ ) 0 0 

atqla:]qcact tqrqaa.iiata ,irtcaC':'<:i.t. ca:V.:qgaaKj*_ atqq'^.jqact I 000 

caaatccqqc aacr^qr:|i:cct q 1.. ac'jaaaaa a c ^ : t_ -ja t.. q aca t. i.a"a. qa a 1O0O 

talaqaaqqr- C'rcca-.:^-:aqz a■jqqa^] t: avjq qqarMtaua:: at q^.; L ^ ai>q. ]']C:n 

t ':a-iqt.qa.::aa aqaqqa.-tca rta^^a^M tqq; t ry^vqct^ 'il aaaaaqaaU ! lO^' 

q':aaqqaa^.".ia ava^aqqttca aq; Lqaqqatav ca qa a t ct a '.^ aaca^q'jqqaa "laOO 

qatactqcqa qaa<::rtcaqq caaatqtctc aqaaaaqqaa aaaqqaattq laS'j 

atqaqgnq-al qaacaa'::caq acaqrccaqq aqatqqaatq qatqqtqctq 1 OO'j 

qqqqaqaaqc aq^aqqccat qqa.^tqqqca qqac:qj:aaq qq - 1: q.jqc t 1.:.5; 

caqtqqacac a*:tqctqcca qqaaqaqctq cqacq C a^r't q caaaqt-jtcc lAO-~: 

tttqtqqqqc z aatgz^::ct'^ atcccaqtcc aaacq^qtqa tqccqq^:t -a 1 5 j 

q^caqcctca ct:::tqataqq aaatqqcncc ctqatactc:: aqqtqcaatt l':-00 

qqtaqqqaca accaqtqaqq tqqtqqccat qacaatqqaa accaaqcotc 105'J 

a-jcqqa'jqqa t ::aqc zcacz qr^cctqtqcc acat q a it q-^ c ztaZccz 2C 1 ^'^C':;' 

cctqccccca qqccqtqqgt atctqccctq gqctqqqqtq cccgaqggqc In^.M 

taacarqctq ctqcaqaatg aqatcttcct qaacqt jqqc acaaaqqact TMjO 

tcccaqacqq ajaqcttaqq gqqc^iacgtq qctqaactqc cctactqtqq IVt^j 

qqcataqcqc c:qccatqac cgzgzcccta gcaqqaj-cc tqgtqctacc loOO 

ccczqZgaaa agzcaagcaq caqqqcacqc ctqqatttca ttqgatac::c 10t:j 

:.iatqtc3cct qcactatqaa qtqctqct.qq ctqqq::ttqq tqgctaaqaa I'^JO 

c 3. a q q c 3 c t. q t: i a c t g c c a c a t c r 1 1 a g q c '? t c a t g ^ a a c 5 a <: a q q q a c 1 '-^ 1 0 

taqgcqqctq ct^aaqgqat t'::tatgqcta aqaggaaaag gqtgtqgtqa 2ti00 



> 't; qa t. qat: ca ccaacaaqqt aqv-a.;:C' ^ i ^ ja < jgqaqct ^a-q .1 qqcv q ^ q; 1 0 0 

'.^t av.q; cccag qt^q.aacat aij ' a m a a ■ -/i a t a t.qaqqttaqqc aqa a t: c^.j^ 1 'a) 

t qa iqqaa'j'-: aq qaq^ a"^'ja ;i q^jav?^" ' i' 'Vja '-^q ^M. qqq' jqc t acqq.i a ^ ' i 

(]caM cLqatq -ajcaqcct q t: qqi. qaat. qqt c^t a -r:qqf.aa- t a qcq'^a>.'' jc ; 

'^aa.icct r^qt qq t a'-^t gqqf^ qqccc'_'a<^a:ja ^arcaaacaaa tqcttattra '/ "^.OO 

< i q (.] c] q c a CI a a q c g c c; c c i : a c q q q q a t" c q c t. (] g q c q c c c a a ^ M a a cj a c (. a ^ q '/ /'bo 

atctqctcac t (.-t gc:a.icct c- aa^aq. icq a acajqtqatca (jt qa ^.^ccqq t. , ^,00 

qqt. qta^caca:! acq ::caaq(.;t; q(aa::aaac:ca^ qgrqca^qqci aca:a]<:i ccaq t. , 

qct.qa^:alql t.q... g:_a.;c t. ggc: t vit't. a tq 1 1. q a t q^i t:qa^"'cq q<J q^ t. g^jr q . ' iH"i 

qcaqcgqqta^ aqc;3qtaqqaa caaaqtqrjtq ac-a-ca 1 1: t g gcataaalac: a'.'-'i 

qtqlqctqt_c t: qr; ^a. a.:t qca a c]aaqq(]q(jq aa<-tggagag grqaac q1. q a^aa) 

agaaggta:jca gagacccagg ct: ggcat g^: g cccagactga gcgl. g t: caci a a^a.a) 

cccaccgact gcr gcaasca gtgtc>.:ag(3t gaggcacacc acaagctgqg .'" (j^'^ 

ggaccccaag caggcagatg ggaccagggg ctgcagtttt gctgggcagt '/'b^) 

ggttcccaga qagacagagc tqgaacccat cagrg-'^ccc gaatqgagag /b'^..-^'. 

atgagctgta taacctgcag at. gtggggaa agl-.jgggagc agaggcttgt ::r.^:^_ 

gtgaggtggg taatgggsgc ctggtctgga gtagggagac catcccaggg 

aggtccctga agaagctgaa ggtcactgag tcaoagtgcc acagggggac .r^S'' 

actcagtgtc tga,tctgtct tgtaccagg'-j aggggtgcct cactgtgagc ^'KjO 

gggatgactg ttaactgcca ctgtcctgtg gatcggggaa ggagagtcga .-la^'O 

tgctgt^cca gatgcacggc acaacggcgg cgtaagagag ggsgtcaagg -.lO'^ 

gtaagcagct gt^agtggag ggcacaccrg catgtgggac tccrgataag laa 

ggaag^gagc act::actgtg tgcaggaa^a gtgcagactg c::taaca3gt S.'iCiq 

gcaattccaa tcaaccatca ^^agcaacc*:g gtggaatagt talt t atijac j?.b''^ 

cttttrttta caaatgagat ttctgaagat caga-gaaatt aaqcaaagag 3-;C'J 

atgaa5gt::a c^2aq::tgtg tqcactgacc t^tttag^aa at.actgqcct 36b'^ 

ttatgggacc aaggcagqga tgctttgccr: tgcc^tctat gcct:ctctgt: 340 j 



'^]-ctclccac t:ccctctccc (:tc<M:c-aar a 1 1 cert: c^.-; ttctiV ct'.\.: ..^^l^.O 

a-jca(iv .'ceca cjagaccacjaa ct qa t cc:<.iga gctqaaqacia qaagccqaciq ^[iQO 

qct(tt.aqqq ciucaqccaqa qqq' :caaqt..a aceaa 'qaqq. ! t . v|qq' ^ ja :-^'3^-0 

qct(;'j(5qaag gqgtggcatc qaqvjaccLt:e ttgcalt.ctc ct g L qfjqaricj ^^)0() 

ct:Cci(}\:.(](ri:t t t get... C(."^t (.:t gt t"'^f...'t. gca:'^ (.^ t acM:. cecacx' eca'^a e t: ar- M... 5b'";0 

. t: g ( ] g ,ri , i c c a c a g etc a e a a g c j g q g r.i - j .^i q g c: a g l: g g g e c ^ a g a c f.:^ g c:i q 3 7 ( ; 0 

t ("va-ageeac :_ecaagtcc^ gccet: g'-a.:a'-^ cct.:cggect.e rgtcet. ggaa 37 'gl 

■g ' ' e c c a c c c c 1 1 1 c t. tec t g t; a e .j t: a d t q t e 1 g g i; 1 1 ...^ ^. r. g g q a 1. 1 1. 1: a H i ' i 

taa* ttatet teaet. eagea ■":e/eigg ae-e ei;igae.;ic.:t C' / a',g. eel get. g Q 

eee> M;g.-iget gageagagt. r att a t. tajgan agt tt tgtat 1 1 at t. aaaae aOijO 

a 1 1 M.::t a 1 1 eagtctrtgg geatgavig't ggt^tett.^gt gg^"^ea (iga a e ..3'^a) 

etg.:gtgg(]g cetggtggag aaggggraaja gagtaggagg tgagagagag ^lOtm 

gaqcti::tgae acttgggga 5 c t C]cia acjai^a e<::t.gg jgagg CcUjaggatrig 4 0'aj 

i::gtvigennt t ggctgg'ratn ectgggttce g-'jagaggggc tgcjggatggt 41 'JO 

tettga'-jatg gtetagagae tcaagaattt agggaagaag aagi^aggatt -ll'/^'J 

^tg^ict a^ag "ttagtttc: caeatcgetg gcetgtttgc tgaetteatg ']2-'.0 

tttaaagttg ctecagagag agaatcaaag gtgtCHceag eeeetetete 4;^':0 

ceteetrcec ttceettec: tttettteee tece^tcecc tceeeteece '13\'0 

teccet:c 4 306 

3 10 ' 538 
3ir> 133 5 
3 13 ' DIIA 

3 1 3 * H'.jmo sap lens 

^4 00 ■ 5 33 

ggeegagcgg gqgrgctgcg cggeggca^t gatggetggt gacggcgggg 50 

ccg^gciggg gac-ggggcc gcggcceggg agcgggc-ag ctgeegggag lOU 

cee*- ga.-iteaa ccgcetggce cgaeteeaee atgaaegtcg cg::tgeagga 15^3 

getggg-iget ggeagesacg tgggatt::-a gaaggggaea agacagetgt 20q 

tagg::rea^g ea^geagetg gagetggtet tageaggtgc etjt::taetg 333 

etgg^t jcae tg:ttetggg etgeettgtg gccctsgggg teeagtacea 30 j 

e a g a g a c.c :: a t c ^ e a e a g c a c c t ^g e e 1 1, a a g a g g c t g c a 1 1 c g a g t g g 3 5] 



' t < : ( j a a a a a I c c t. q q ci q t ^ ^ c c - 1 q - ; a rqaq q g q t q a q c c c ^ ' I q t.. ( j a q a -1 0 0 

t t f r a^-^caqt lctcc\ -jtqq aqqctcjqaU; cqqaqgaauc ia:^c t >_n:'v;c(]a 4aO 

t: qqcjcqt t c:t cq^: t; gqaac Vi I'ct t ca..:icaq L^ct ct gqgav.; caaaaccaqq 50(J 

r-catactqaa c]cav;ct. qct t: qaaaac..i-.:ca ^.'ct L carict .-aqcaqtqaa l)bO 

q r t q a q a q a c: q a c a ,i q c q 1 1 c t a c c t a t c t, t: q c c t a c a q q t q q a q c q 6 ( ) 0 

-;at. t.gaqgciq ctqqgaqccc .iqccactgag aqacctcatt c^aqriaqa 1 1. t)V)r) 

qtc|(]ttqgaa ca 1 1: a'."^qgqq ccctqqqacc: aqqacaact t ^ at; qqaqq t ci 700 

t taaa'.jqcag t arjt.:aq^.|gac v't a-zagga'ac accccatqvrt. [ ca^ '^.:q^. eta ^'a..^ 

cat. caqt gr:c qactctaaqa cit t t:(:aacaq caatqttat(^ '-'acjq t qqacr- 800 

aqt:ctq(|g(:t ct 1 1: ct qc^.a: t" c t ^ ^qqqa 1 1. ac::acttaaa caqaactqcc BOD 

..iat:aaq.iaaq taaggaacat ^ -0 1 ccqa ac^:- ccccitccc^. a crcclqqczq Ot'O 

.iqctajqcjcoq aOccct. qt t.(j act t: 1 1 ccc^t 1 t. gt.::ca<i qciq t.caqag( 'aq(^ 900 

qaa(](5t(fa(^c cr a t cc :.. g t c acclagtgaa caaactqccc ct cri.^t 1 1 (^t 1: 1000 

tc^:tctot^:c ttcctccctc ccoccctttc ttccactttO ccttccttcc 1050 

ItcctcOtat tcttctagta ggtttcatag acacitactq tgtgccaggO 1:00 

ccagtgc^gqg aat t cgqaga t ataaqt tt c cgagaca t tg ccacagqaaq 1 : 

cgt Ocaq tgt cga tgggt t c atggacctag at ag ;jct gat aacaaagctc 1 O'J 

acaagaqggt cctgaggatr caggagagac ttat ggagcc agcaaagtct 1^50 

tcctgaagag attgcatttg agccaggtcc tgtag 1235 

0.: 1 0 > b 2 9 
o:ll:- 1 ^SO 
:0 12:' DIJA 

o:i3> H'.-aio sapiens 
:.10i:)> 50 9 

atgo :t.jct a ccttccaact aagaatgaga tcgtcttccc cgctggcatc 50 

'-tg--:ag'ic-:: ccttctatgc ccg-aa-cac cccaaggc-c tgaacttcgg 100 

tg'jcatv-ggt gtggtcatgy gccatgsgto gacgcatgcc tttgatgacc laO 

aag'jgcqc^a gtatgacaaa gaaggg^ac- tgcggccctg gtggcagaat 200 

gaqtccctgg cagcctt ccg gaaccacacg gcctgcatgg aggaacagta 2 50 

caatcaatac raggtcaatg gggagaggat caacggccgc cagacgctgg 300 



qqqaqaacat tqctqacaac qqcjqqqctqa aqgctgccta caatqcttac 

aaaqi^U.. qqc t; qa ':ja aaqca t: (^qqqaqc^aq c^a qcaa c't: q^; caqcc'qtqqg 

ic:- ia'^tr-t '.a- 1 ^-qtqrj attl qc/-;a } J^:qt _::^tqct 

:caqa;jaq;."; L;:Lcacqciqq qqct;qqt<]aa C(j<j c C( - aca a 

q c c c qctt c c q c q v j a t q q q a c: t c t c I a c a ..i c t. c c.r. q t q a : t. 

a t ^ t. q c (J g c a c t: t c q t j c t q c c c I q t c cj c t:. c c: c c c aa t q a a c c c ci q q (j a q c 

tqtq-ayjagqt q t t aqacc t-jqatcaaqq qai^aaatqa^^ caqcta:^tcai: 

( ^ a q c ; c c t" q q q q a c2 q c t c t c <:: t q a c a a a a at q t a t q c 1. 1;: r t q q lj 1 1 q q q a 

qaa(jaaaatq aaaqatq(j(3C t-qcjqtataqt aaat ccc.a:c(.; ca^aaqq^qac 

atqaqtacaq ciccctcctca citaaccacat tq^qcctatq cattqc:)qqqt 

'jcccclqcct laaB qcaq-::iqa aaacacaatt c-a :t qt (jaaa t '."^ 1 1 1 c:cc^ t q 

\.Cci::cc[.q::c tqqaaga-jqt ctqqqlqqqq aqqacaqtva ccataqqaaq 

qaqt':.:t qcat c 1 1 c L a t: cc-.: ■:aqqct. ::aai r-a ^ccaqqcq q<a:at qqqqa 

ctqaaqtqcc tgcaccactq ':gacc'::acag qc:tqgqtgg tqtaccrcct 

qqaat^atcc ccaggctca:: acagaqaqca cttaggqqtg gactcaqctc 

t g t o t: g c t c a c c 1 c a cq-^ g t a ^ a a^ a c a a a t c a c c ■: g t q c teat t g 

a(^aa ::tgat a r^caqt gctga tgatgaact t aa -tgaaagc taatagt ^ga 

<-igaaaaaggg act::rgaaag cataatigatg aa ::aatgttt caatgggatg 

ag 3gq<jgaag tgcatatgtg tagagg gtac tggttcctgt gtcttagggc 

...caagcct ta gcaaatg att gat tctaact ggacaaagca ggaaagcaga 

ragagaaggg aaaaggaaga acagagttta tttttaaaga aaagagggtg 

qrjagggtgtg gtcttggccc tt a tagg acc 13 30 

.:l 0 • ".BO 
Jl 1 • 39 
;:i2 • ON A 

^/:I3- Artificial Sequenae 



3 30 

4 CO 
~\ 3^ 
3a U 
3! 3] 
60 0 
030 



3 a 'J 
3 q 
at ri 
a ' ■ ~i 
ir.ar 
l(i3 r 
1 i or 
J. . 

1.: Oi 
133': 
130 0 
1350 



a:2:;- Synthetic oligonucleotide probe 
10a • 3 30 

qa -1 ia.;a7t qc aqccagcaqt a:]aqagq::ac atgctaaqa 3 9 

;310 * :ol 
.311.- 2 4 



V' Artificial Socjucmce 

;(")()•■ 531 

31()- !k^2 

:12: liMA 

: "! Artificial Sc(|u^^rico 
■ 2f^ ■ 

y.^' 2ynthei]C o 1 i ■.^oiuic 1 r o t i de {::'robo 

;(di' ';3 2 

!cjt: ,:c ^cjqac ^.^.:c t ac^c^qcc acaa 2 4 



1 2 ■ ::^rJA 

13: Artificial Sr^quence 



.":3:- synthetic ol i qonuclfjot i(de probe 



'C'C'cccigcc gagaccagtg q 2 1 



ic 3 34 
la 2] 

■ DlIA 

■ Aa'tificial Sequence 

Abc' Synthetic ol iqonucldDt ide probe 



4f")[:':- 534 

I'V: '"'Ct at aa gggccaaqac c 21 
2iM:. 535 

. :ic 4-; 
. : 1 c ■ DI lA 

/ 1 c ■ Artificial Sequence 



Syritheti:: oligonucleotide probe 



; 0 : j 


535 


la :t 


a ;t tct 


: 1 ■') 


5 


:l 1 


1 


nz 


DNA 


I 1 3 . 


Art if 



2 /■ 0 ■■ 

■'22"^: Synthetic c-l igonuclec't ide probe 

:)iiA 

yv[ t i f ic ial Sequence 

Synthetic i qcinu'::le'Ct ide proh'e 
• ■ > ■/ 

cc^qat gqctqqtqac q 2 1 
q 

2.:i t i f icial Sequen-:;e 

Synthetic i genu :: t ide proh-e 
I ■-■ -J 

M'.'rig..ii;'tcc ttictatggg 20 
■ :.':i!'i ■ •■2 9 

q;:; i • 21 

• s;s ■ DIIA 

:si2.- Artificial Sequence: 

•:2.2/. • Synthetic cligonucleot ide probe 
:-;qi");- :239 

q'-^cacttcat ggtccttgaa a 21 
•:2I0:-- S'iO 

. "> 1 T ; ' 

•:2i2 • L'lIA 

q.Jl.S* /-.rt if icial Seguen::e 

• S 2.'!C' • 

■:22 2> Synthetic c-ligonucle'Dt ide probe 

^■:'jqat^jtgtg tgaggccatg cc 22 
q21tq S^l 
■::'.].■■ DlJA 

csl.S- Artificial Sequence 
cyyO:- 



2 1 I- 

-.2 1 ; ■ 
c2l: : 
c":i : 

■:22c: 
:q(:' 



,■■ ■ ■ ^-ynt lifM.. i c ol i qonuc: ] rK..)t ido pr^'^b^- 
J I 4 1 

lU...- 2 4 2 

: 1 : 2 1 

1 2 > [)riA 

; ^ ■ 2^r t i t 1 u i a 1 SeqyK'iico 

2 ( ' 

. ■ :.^y :i t.l t. i c o 1 i 'acji-iuc 1 ^:^ot i. de f."a'" :"d:- ■ 

no-- 24 2 

( ^ V ■ ( ■ t r-: ■ . qa c t_ gaa aqc t' 2 1 

loa 24 2 

\::- CNA 

1 2 ■ Ar t i t i ci al Sequ(.'ru;e 
2o.:- 

2"^: 2'/nt. 1m ■ i_ ! oi i qonar ] eot i dc r^r'..^l;r? 

0-)- \A 

cq^-g:J..act t.tttctcqcg t.q 22 

li2' 54 4 

110 yi 

1.2- DUA 

12 Aotii'icial Sequence 
2'): ■ 

2 2' Syrithetic ol igonucl eiDt ide probe 

O-o 544 

gcat ca ggttcca 17 

10- 54 5 
11 ' 1'"^ 
1.: • DIIA 

1 .-■ ■ Artificial Sequen(::e 

2 ■ Synthetic C'l i gonucleot ide priabe 
■):'■ • 54 5 

qr. ^cg^gca gcgtgtgta 19 

in - 54 6 

1: ^ 2 2 

1 2 ■• DNA 

1 :> ■ Ar t i f i cl a 1 Sequerrao 
1\) • 

2 3-"' Synthetic ol i gcnu'Ol eot ide probe 



^] 0 ft ^) ^] b 

■ ^ 1. 1 c c t a c c a c c t; q q ^ . I I 2 /■: 
.MO.- ')■]■/ 

1 

. : 1 ■ AM i I" i ^ ' i a ] : ■* m-^u^ Tu.-f^^ 

::.M! ■ 

^A; ' :^v'ntAit.A ir o 1 i. qr^nii' A - -.A; i do pr>.Aa.? 

■UA> - or; 

■ Hit a^jqaqqt- A., a I a-ja ^ 0 'jtt /! 3 

:A(f- O^IB 

1 ] A 3 

:A/-- I)NA 

/: 1 : ■ • Art- i 1 i (-.i a 1 : -eauoi i:-^^ 



A la^ ^ra.:a i 



a^" A. at qaa t qaat q^a"iqt- .j , A a 2 i 



A t) - ^ 4 m 

; 1 ] :- ^4 

a:a- aha 

A A /vjA i f ] ^ 



a I Sequence 



y n t. hi e t A c o 1 i q o n u c 1 c- o t: i A e pi" o b e 



1 0 "i 


• Ml 9 


,A„a 




210 


• ::50 


21 1 


■ ;?3 


2 1 


■ r^NA 


M 


■ A. r t i f i c i a 1 


? 2 -"i 




■ ) 2 s 


::-yn t he t i c 


1 0 j 


,:-5 0 


.ica 


: a ('1 1 g t a c c g t 


2 1 2 


■ ,^^51 


2\l 


] 9 


2} 2 


• fiNA 


2 1 3 


- A r" t i f i c i a 1 


/2 0 






- ;:A'nttietic 



■1 ' 1 0 ■> 5 1 

.iq^.:clcctqq tqcactcct 19 



A ] 1 ■ '/ 0 

. M A ! t 1 t i t ; : ," i 1 S ^ - q u o r u.^ ^ ^ 

■ 

3 ■ : ■ yri I he t;A o 1 i - u:. niucl ^.^CM; id-- pr obe 

1''") !A.b-; 

rA':;'jt '-Mcq?.gt. ^ A; t. 2- 

1 [ '1 
: 1 ji^JA 

.1 .i Ar t i f i c i a 1 Se que nco 

' '? 

Synthetic: j1 i qc>nu e^c>t i 'lie prc)]:)e 

i.i'-.' 'Ct oc:a t ctcaqatctt ccaq 24 

2 1 ■) ■ 225 
2 L 1 : • 2 1 
2 1 2:' DMA 

21 V- .artificial Sequence 
2 2 2: ■ 

22. V- Synthetic cAigc^nucleot ide prot'e 
lOay 555 

e(:M: eaqcqgt aacagccggc c 21 

2 [ y- 556 
2 1 1 y 15 
2 1. A- DNA 

2l:..- /artificial Sequence 
2 2'j: ■ 

22 A- Synthetic C'ligonucleot ide probe 
KAa 556 

1 ( jciuccaagg 'gctgc 15 

2 10;- 557 



21.:. ■ IK] A 

A 1 Af t i f i c i '1 .1 Sequf ^ru 



a2 :• Synt. iiet 1 1 i. (;km:u^ • h.-cM; i vi-^ j^Tobt 



0 : 0 H 

3 4 
::: I^MA 

a.. Ar". ifiaicil 5a?<aM*/n 



y ri t h (? t- j a o .1 1 a n i : a i r-^ t. id : f:"> r b c 



a^at at qaat ca.'ciaacca(.A. lM. laaciqt [.c t.caa .3' 



1 N / i 

\]-: i f i i a I SeauLap a 



y _ I r 

a.. .A Svnt. hetic oi igonuc 1 cot iaio probe 
A'ii;' ba^ 

arvr;t:q(^act tA. t aag t .aa t qtt^ 4 



d 1 ] 



5^a:) 

2 1 

dija 

Artificial Seauence 



;:A/rithetic oligonucleotide probe 

aattct caggacaaga g 21 

5 a I 
2 ^3 
DNA 

Artificial Se-:^uence 



f.ynt hetic oligonucleotide prob*; 
;")a:- 5^)1 

a'_A aatcjcc atltgcctgc L^tgcat 26 



c21't- 5o2 
Am:- 19 
a21a.- DNA 



■■21 Artificial Seq;:f.MV''- 
•"220 ' 

• 2 2. V- S y n t h o 1_ i t;^ o ! i q ri u r h m . t i cie i ' r ob n 

- 22\(2 : 2G2 

• ^ Ar t, .1 f.i.cial S.;qnnii-- 

■ .:2 v ^- ynt hot i 1 i qa>ri u ■ ^ 1 t i cir' [■-r-crx:: 

■■.■\'}2 f-. t;>y 
■ q" ^- :qi (^aq ci i'cc.ii..i t. caa t /A) 

-..a ; ;: AKA 
a 1. A 2^MA. f i c i a 1 i a aiji.a ai( -r^ 

■ : . A A - ■■ ^- ■ y n t h o t i (.;: c i i q ca' i u aA t - c t i d o p r o b e 

qaf;a a7t: aaag c] ca ta'a^gqcc t: 21 



AKA 

2-.r t i f i c i a 1 Se'auear'e 



lA/nthetic ol iqonucleot ide probe 
a 

i.-i':ifiqa(;gga agqcagctat gtc 2 3 
a 

1 

A.r'*: i f i c i al Sequence 

•AAAa- Synthetic oligonucleotide probe 

a-iiAA' 2 'A5 
ca,^:cLa:tct ctttcacctg t 21 

•:21J> 2b7 

■;21]:- 22 

■;212> ANA 

a' 2 1 : 2'^ Ar t i f 1 c i a 1 Se que nee 





■ ■ S y n t; h f ^ t i c J i q (.) n u ■ M ru: ) t . l ci i o b e 
1 ' ■ A : ■ t i t i i a 1 ; ■ * ^ ] u e 1 - * ^ 



Syrit:h(M; ic ol i fjoriu-.^ 1 f^f ^t. id^^ prxije 

■1"'"' 

yiii ^.,a 

.:ri 



!:* vn t. ho t i o 1 i ■ u.-^ni.)^ N -ot. i 'vl*^ piobe 

■;0''. 

^ (..a; acM T. cc: t.qaagccgat Idl 23 

2li>:' 

. : I 1 a 

2 12: JIJA 

2 12: /2:-t. i f i ci a 1 S(?(]aence 
. : 2 ij " 



.'2^. 2 a synthetic o 1 i qasnuc 1 eo t i 'lie pr-jt'C 
■iOij:- v'-'ij 

ac<;iacttccc tccccagtqc cct 23 

ID:- 
I.l : 



la 



/-\i"tificial Sequence 



2 2 Synthetic oliqoiaucleot icie pra-t'e 

V t (:jag<;iaagg tagaattta-c ttgtat 26 

.:i:i:- 2 0 
.■i;- ON A 

yl ■.:■ Artificial Sequence 

22. ;> Synthetic oligonucleotide probe 



M t..rlqi:'^ t.r^cca-it t.rt 0 

■ :;r^ ■ ■ 
2 1 r ■ ; : 4 

. : K: ■ I )NA 
- .■; 1 >; ■ Ar t_ i I i . - j c-1 1 V 51.1^-:. •t:- 

■:. ."A'O. ■ 



.Ad ■ -.'l'] 

- . : 1 1 ■ : ■ J 

^- . : 1 . ■ : 'NA 

■■. . ' 1 ' : ■ / . .r 1. 1 f .1 (Mai S ^ > c; u o r 1 



■ ■ i'vMt.hsjl ic oJ i qonu. A -(^t. i cie pr- l:-;o 

■ rib 

1 ; ■ ..0 

• /;r i f i c i a 1 Sequence 



■ ;'ynth:etic o 1 i qonuc 1 eo t i de probe 
\<::* (rc.jqacg cgatgqata<3 2 0 

.:l 7:rtificial Se';^uence 



-;.:2.-' • Synthetic oligonuclc^otide probe 

e(;:iiaaaataa aacatcgccc cttctg 2 6 
:.:!-> ^:77 

;.:ti> :o 
•a:.] . jNA 

■c . ' 1 /\r t. i f i c i a 1 S e gu e n c e 



c 2 : A.) > 2 y n t hi e t A. c o 1 i <g n u c 1 e o t: i (i e p r o b e 



2 \ C) -.' S'/S 

n:^ ■ :)NA 

■■'.'/A^ ■ ;'y:it hfA i;' o Ai c^c 'n wc 1 oot; i cit ^ fM-ob«' 

■ 1 :At ')7.:^ 
i .A ■ y.g iCN^i ar-aa+.at.avM '.jlct. t 

^.A :> ■ -A 3 

.A : ■ Do 

A.: DMA 
A I A r *:. i lA ■. m ;i 1 S^ '^ ]i if -n^^o 

aD-A-i AyntAietA J oli gtJi!iu.^leot. i d(.' prob^' 
i V' ■ ^ ? -J 

ill tA : (J f. t , - -ia I '^aq t. ■ / r, 

■■-.A -J ) 
^DIl .A? 

DMA 

A::': i f i c i a 1 DC'::i;erice 

;A/:ithelic o 1. i qoriucl e otA de probe 
■ A) 

3 ■ - "i q q (.: 1 1 1 1 1 c t q g t; a a 2 2 



AAA 

Artificiisl Sequence 



Aynthetic cAiqonucieoDide probe 
q.-iaacc ttcgaatctg ag 22 

2 2 

[ 'IIA 

/Art i f i ci<al Sequence 

.■Synthetic oligonucleotide probe 
:4U0; A":2 

a c a c:: t (~j a q q c a c c: t g a t;^ a g a g g a a c t c:* t 2 9 



' )iy 
qc<j( 



! 1 0 
' 1 1 



• . 1 i :. 

/.] t: i t i i a 1 S-M|uei"ice 

.'ynthotic o j. i qonu :^ ] oc^t i cir-. prcA-'- 
' U)(i ■ -:3 

■-.nfi ' -14 

M : . ■ 1 

1 "■ ['MA 

■ :'ynltu:^t ic a] i (jcinu il -K't id-- p r^-'t''-- 

■ ■. '-l 

] I ■ iq -t aq.i t v'tgt: q .jqaa j 1 

.: , : 1 

■■■■a: ■ i'MA 

■a^^ ■ ■ /-a-tificial Sec;^uen::e 

• iA/nthetic ol i qcnu ::lcot i de prcbe 
' •■■•■5 

a 1 ::ia :\qct g a c cc c ':j c c a 21 

a:2l" ■ "-a 6 

--a::i ■ 2i"' 

•:2!. • r-dA 

■:21.a- Ai'tificial Sequence 
a ad 'j • 

aa.:a- Synttietic oligonucleotide probe 

• M ^ i'"' - ^ ? 6 

:c,-3qga^dcg acatgctLjca 20 

1 

:.■] 

r-uA 

Artificial Sequence 
q ; (j a 

/d Synthetic oligonucleotide probe 
■lOO.' =d-d? 

aarjf -t i.-rccuac ctgtat(.:aga tgca 2 4 




>1(A- :b8 
211: 25 



-212:- DMA 

Artificial Sequence 

■: 2 ( ■ : ■ 

,'2 2v::^h^^t i.' nl 1 'jor:U'-:' 1 ^^'.-t i -i'-^ l-r^.^ 
] ij ! . 2 8 

■ ■■^ . 'c.":ri^jv:'c ct. t. auactct .laq .^"' 2 2 

.■n 

. 1 ] 
. l; 
1 

■ . ■ 5-; y n t h c- 1 i c o .1 i q o n u c 1 ^..^ o t. id < f r o t"> s. ; 
: }' ' 2 -2 

■ i. ic< "cr^;](-^ac rtt.gL":taac 19 
^ m2 

; 1 

I2^J/. 

A r :. i f i c .i a 1 Seq jori'':^^ ^ 



2 2 M 



/\ r t. i f i c i a 1 S (? q 1 1 c n c e 



< 2 ] ; 



A2:-.- Syrithetic C'l i gonucl eot i cir: f-robe 

: 1 1 ■ ■ • 2 39 
iq. I'.^qot (:\ag tcagaatq.::C a 21 

:2 1 ■■ ■ 291 

!2NA 

;.'l' ■ Art, i f i c i <-i I Sequence 

2 2A-'> Synthetic -jI i gcnucleot ide probe 
- 2 91 

1 1 t.^.-jg^-at ca tctcttccct ctccc 2 5 

:.::]:■ ; 
2::y:- DMA 

2 A •■ 2\rt, if icial Se^quence 



y2 ■ Synthetic c>l icjonucl eo t i de probe 

I'^^a/jaa.'i^iaa gggaacaaaa tacqa 25 

..I'J.- 2:^2 

. ■ 1 A • ; ^ 

.■12:- DMA 

^:13:.'- Artificial Sequenr:e 



223'- Synthetic o 1 i qonuc ■ cr-^t i do p r ^.■'i."■■^- 
■100■• 2'):^ 

(7^: 1. t uaa t ag aaqacttctq qacaat tt 2 8 

210 - ■ 2'^-] 
211:- 30 
212 V- DNA 

2 1 "■■ /artificial Sequeru.:fj 
2 2 f • 

22/ ■■• Synthetic o 1 i qonuc 1 (.cS i tie prnhe 
■IDC;- 22 4 

1 1 M c ci a c: t g q q a a t a t a c c a a c /i t q a g ci 2 0 

2l(': 2 95 

2 1:: 2 6 

2 1:: DNA 

2 1 ■ ■ r tci. f i c i. a 1 S e q u e n c 
: 2 ( t: - 

2.:: - ■ SynthetLi;- ol iqonuc D/ot 1 cie pa ca..-^; 

■liHi: [,22 

■*a iq(igl c'jct a atttgtgcta taacct 26 

2' : i )c 2 ■ 

. ]]■• : a 
.. ;2:- IlIA 

. : •■:■ Artificial Sequence 

. ."2-.;- y.ynthetic ol igonucl e(3t ide probe 
a];-|iV. ta6 

■■r:;ct. ct ( Tagt ctctgcttga 2 0 

:2!'V- 2 21 

2.n :- 2 2 

:2 12:- 1 iIlA 

:^iv- /•a'tificidl Sequence 
:2 2' )■ * 

:s2v* Synthetic oligonucleotide probe 

: I'll) • ^ a7 

t .: id't-iacc attttcctct ggtcc 25 

:.:ls ■ 'y'^S 
: 2 ] 1 ■ 2 3 
;2 12 • DNA 

S':! J.-- Artificial Sequence 



:2.'^3> Synthietic ol i g'jru.]' ' 1 oot .i de pr:?bG 
i i;j''aa*aqc cat t; :iaca.-iq i'-^.i 'A '..^ 

• ^ ) 

• /-.r t. i 1 i i a 1 So :":| ..ion(.> ' 



: ; • SvMt. heLic -dI i ^'^niu-] •■^-^t. i cie probe 

1 ■ )■> • i"} 

; -1 :C':r.' :ca 'j'jt t :.a*: tcra ^ 

: • (.-)■) 

: 1 1 • ;■') 
1 • jfiA 

/■a V 1 1 i'? La 1 3e q'..ori' '</ 

; ■7:il he n i c :> 1 i g'.»nu' ' N/e t. i cie prjbe 

. j )■"' • r,. ) ) 

:":t a'-M.:i'qg egct'i'agcta 20 

^ . 1 \ - t ■■ t : 
1 

a^ V i f i 'jia ] Seqeen':a>> 



■ :A/rit he*^ ic 'jI i gijnuc 1 eo t i de pr-jbe 
' ■] a'"' ■ *' 1 

■.^J^^JC^ qqgt ctca::tcctc c 21 

a: Pa- ^.o.;-; 
all- la 
a: 12:- I-IIA 

'21 V- 2vrtificial Sequeni::e 
; a ^_ 'i . - 

:22A- Synthetic 'jiigC'Duclcct ide prc^be 
: 'j ; - t- :'t 2 

'■.ajt r cata:ica (^jcgtgtgta 19 
r, ("i 2 

Ijt-]/^ 

A t i f i c: i a 1 S e q u e n ( j e^ 
2 2 C' : ' 

2 2 3 >' S y n t h e t i c a 1 i g n u c 1 e o tide p r ob e 





ZZ' :c* cacc ac::tgcq3cg gg 22 

■:2 I : • . ^ 

■:2I. • i'ilA 

■ ; 2 1 • r 1 1 f 1 ■:: i :i I S e qu e n c e 



■ : 2 2 ■ • 2 • n t h e *: i c :) .1 i o n u c 1 e o 2 i d e p r oh e 

ggi 'ig I ^:5gt ■::ct a ta g fit g :jtt 23 

■ 2 ^ ^ ■ ■ ' ■ I ':) 

■;2 1 ■ . 

•2: : 2 ■ i2:iA 

■ ■ 2-.r f al Se:|iien::e 

■ 2-__.'Mthet i J ■jI 1 jonuc .1 ec> 1 :"ie probe 



I hi'.Q- 'jgat ga ^ t ■^cag t. :^ ":ta 23 

: 1 ■ ^2:16 
„:1 ■ 2-1 
:i2 • ["'I I A 
■ ;■ • Artificial Sequence 



''.'..''.'>■ :2/nthetic 'jI Lgc>nuclec>t ide prcbe 

.-at (■:aacr-c:::g ccggcagtta ctga 2 4 

• ■ 1 ( j K- 0 1 
■211.- 2 3 
' 212> DMA 

•■ 2 1 3 ^- Ai'tificial Sequence 
•2! 2 0"' 

•2'2 2:-:-- Synthetic cd igc'nucl C'Ot ide prc'be 

■ ■\\}iy:- w'M 
acc:<.ia<_n.qta ccgtctgcag aca 2 3 

r.2 8 

L'UA 

Artificial Sequence 
X- ::>;nthetic oligc-nuclectide probe 




<4i]0:- ^.2 8 
agct-tcctgg tgcactcct 19 



■ 210:' 60 9 
:211:> ::b 



o yiit_ I'leL i I' I i 'jonuL; 1 c^i:; t; i (i>:? f'Tobe 
■1")!: oJ9 

: J 1 :: c t q ay c ^ ^ ci y c a (j a 1 1 f ( ^ c ;.: ^ 

.;i2> :.}NA 

.:1 -r- Art i f i ::i a 1 : A:;-] uv/n :a-? 
. i 2 0 :■ 

22 3> Syntheric o 1 i'^onu .:leot. i (ie f;:)robe 



■ A) "! : ] -J 

a ^ y ] a y t r a c vj . .i a t ; 1 1 2 0 

a: 10;- 61 1 

' : 1 1 > 2 2 A 0 

:M2:^ DMA 

A"! I :A- H':)mo S apien 

:;]0> 61.1 

■ raaac-g ::y t c ^yayacy^cc ya':]adttaqa ^3::act^:cqg accjC':jcjccaa 5 0 
aaq'::aa'::cqa qa'ijcjag'jq'^a qg^^aaaaaca ■:: ::qaaariaL"^a asaa'^aqaqa 10 
: i3cr^aC'~^ccc aa'2aact<^qq qt'ijqqgggaa qaaaga.aaqa aaaq.iaaccc 12 
azccacccac caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaat.'- '"i 
•-'tqtgqcqcq ccqcctggtt crcgggaaga ctcgccagca ccaggqqqtg 
'jgqgagtgcg agctqa.aago rqctggagag rgagcaqccc tagcaqqgat j.O 
qqa'::atgatg ctqttgqtqc agqgtqcttg ttgctcqaac cagtqqctgg OO 
'jgg'::gqt get cctcagcctg tgctqcctg:: taccctoctq catcccggct AO 
qqacagagtg tggacttccc ctgqgcggcr gtggacaaca tqatagtcag -12 
aaaag^Qqac acgqcggt'-^c ttaqqtgtta tttqgaagat ggag'.^tt:caa 20 
aqgqtqcctq qctqaaccqg tcaa^jtatta tttttg^rggg agqt qat .".laq 22 
tqqtcaqtgg atcctcgagt ttcaatttca aca t r. gaat a aaaqqqacta ^--C' 
cagcctccag at acagaatg t aga t. ':]t. gaa aLiatqatggc caatacacqt 62 
qttctgttca qac^tcaacat aca cccaqaa caatqcaqgt qcat'::taact 7 0 



qt'i'^aagttc ctcctaagat atat. qacatc tCMaat^jata tgaccqtcaa 7")0 

tqaaqqaac.j .lacqtcactc ttacttgttt gqcca t ■qq(; aaacr aqci'-AC & CHJ 

to ':t q.:h-^Maca<^ a^ -rt '-c-'^r. "aq-a z:^ ^ a a a/: -i^.; 'r^ ' * 

■.jq.'i (..'aa I. .i 1 1 t; qg.^ v^a 1 1 1. a t_ggciattaca aq'.^gci<..-'..-...i^jq c L qqqg aa t. a 900 

I q a a t g c ci q ^ q c g - ] a ci a a t q c \. q t: q t < .: a 1 1 c c o a q a t - j t q < i ' j g a a c i g l. a ( i 95 (J 

aaqt:g..gt:t..qr <;aa ^tttgct cctactalt. c a(jgaaat:taa a t ggcacc 1000 

qtqacccccg gacgcagtgg cctg-iitaaga t.gt.gaaggtg c:a':jq l qt qcc 1000 

Q'act ccaqc : tttgaatqqt. acaaaggaga uaagaagctc llca.itggac llOt' 

aacaaggaat t a t *: a 1 1 c.nci aa 1 1 !:. t agca ca^^ga t acat t c t arict gt t 1100 

acaaacgtga cacaggagca cttcgg'::aat tatacctgtg tggct.gi^caa 1000 

r.iagatagg:: a</a accaia^ .-ga g';.-c ■: ';5<vc t ct. t: aa'-^aat" ca ^uiqL :5caq lOOC' 

c ■:: c a g t a t. g 3 a a t ^ a c c g g q a g c q ■;: t ■ 3 a t q 1 1: c 1 1. 1 . t: c tc c j t g t... a 1 0 0 ( ' 

ctt':.^rgt tga ■aac::gt ccr.a t: 1 1 3C ::ag-:: a t_ nO t (.■O.a^r- t- g ^Kig-^ ^ t gc 1 ?^^ri 

cattctacaa taaattcaari qacc^azaaa ag'.^ct 1 1 1 aa ggsttc^ctg l^^OC' 

aaagtgctga tgg::tggatc caat::tggta ca-:^t 1 1 gt a aaagca^cgt l^^^C' 

gggatataat cag::agt:gct tacatgggga Ogatcgactt: ct^tagsato l.^O'!' 

g-toat^atg taaatacttt aatt-'iactc ttttttgart ag-Oacatta 105a 

ccttgtgaag cagtacacat tgtc^ttttt ttaagacgtg aaagctctga 1 *:tCi0 

aattactttt agaggatatt aattgtgatt tcatgtttgt aatctacaac 1000 

ttttcaaaag aattcagtca tggtatgcta ggttgcaggc tgtagtttac 1700 

aaaaa ::gaat attgcagtga atat gat t ctttaagg rt g -aatacaag 1700 0 

cattcagttc :ctgtttcaa taagagtcaa tccaaattta caaagatgca 1000 

t tt ttttctt Ltt tgataaa aaagcaaata atatt gcctr c sgat tat t *: 10 0(;i 

cttcaaaata taacaaatat ctagattttt ctgcttgcat gatattaagg 1:^0:;) 

tttaaggaat gagccOtgta atataactgg otgtgcag::^ crgcttctct 1. itO J 

ttcatgtaag ttcagaatgg gtgtgc:ttc atacaataat aittttctct 200O 

ttqt'jtccaa .?taatataaa atgtttt-jct aaa t ^ t ^ a atttgaaagt OOOa 

aaaaataaaz cagagOgatc aagt taaacc a tac acTt a tc tctaagtaac OlC'l 

gaaggagcta ttg^a.-rtgta aaaa t c t ':":t t cctgaactga caatggggtt 2150 



t : jc:qa.it tt t 
: i t. aac '.'i Qtii t 
1. 1 aqat ccat' 
t f.:aaa^:jqa 1 1: 
raaaaa t: 1 1; t: 
at. attacaaq 
t a 1 1. a I. q .'i c a 
.laact.ataat 
: i 1 1 a r a q a ; a 
t. acacaaqqa 
t_ t a t aria^-^q t 
naC'ZZttt qt; 
f:aq*: t ccar c 
tqqqa cqtt t: 

<;no > 61.;: 
<;n. ] > 3 52 

<21Z ■ PRT 
<al 

Met 
1 

Ala 
Pro 
['let 
Glu 
lie 



qccr: ca':-rir: t 
aql: < "i a a I a t a 
cq t qqqa aa t 
qcA^t aqt;aat 
a aqat cjat. 1. 1 
aq:.lqqt. aag 
qtcqacc t. q q 
qqca qaaa cl: 
caa 1 1 at 'jac 
ataat; tt ctq 
ttritqqaqct. 
tt ttaaatt g 
1 1 1 1: 1 1 1 1 1 a 
gt caaaa aaa 



a a c t a (7 1 1 c: 
t.:c;at atqat L 
<-attcccttt 
a caqc a I cl. t: 
ct ca qa,:3iaqq 
r. q c t c a t c a t. 
a q q t a t q q a 
" jqqtqqtt a 
aactqaaa^ q 
a t oca qqat c 
q c a c t; q a a q 
a c c t q c c a a q 
aattttttct 
a a a a (5 a iH a a a 



t tqt qatqaq 
tct ttaqt t.q 
aaa a tq a c:aq 
tta-(;t 1 1 cao 
(]c:at:a aaqt_ c 
^; a a 1 1 1 1 a 1 1 
-.at aqat.atq 
•:; aaar'q ,-t; ac 
aq a ca t'jrcic 
qtcct tco.ia 
atri. t: at. t. tt 
qt.a qctqaaq 
q c c t a 1 1 t. a a 
<;i a a a a a a a a a 



' H'jiao Sap i en 
• 612 

Met Leu Leu Val Gin Gly Ala Gys Cys Ser 
5 1 0 

Aia Val Leu Leu Ser Leu Gys Gys Leu Leu 

2 ij 2 S 

Ala Gly Gin Se^r Val Asp Phe Pro Trp Ala 
:G. -Ui 

Met Val Arg Lya Gly Asp Thr Ala Val Leu 
1 0 a I' 

Aap Gly Ala S^'r Lys Gly Ala Trp Leu Asn 



Phe Ala Gly Gly Asp Lys Trp S(-r Val Asp 
>. 0 8 ^. 

Sex- Thr Leu Asn Lys Artj Asf' Tyr S^i-r Leu 
■^5 100 

Asp Val Thr Asp Asp C^ly PrC' Tyr Thr Cys 



aqacaattta 2200 

t aqct: .aaat (] 2;v.)0 

cacagr. ccac 2::'nn 

t aqt. .a:iaqc^ : ; a 0 

ot. at>: :iCOtci 2.; 0 0 
t tqtq jcaqq 00 

qacqtrooaq 2000 

t; i.-'aqq ^qqaci 2 0 0 C) 

alaat:itaqa /?0'.)0 

at;qqolqtat O^jOO' 

at ;^gt ritat c .1']- 0(i 

cioot t_ t t aqa 20 [j(a 

ag3ca:iatta 2::-0C' 
28 4 0 



Asn (Oln Trp L^:a.i 
1 0 

Pra Ser Gys L^:aj 
0 

Ala Vsl Asp A-n 
4 0 

Ar^ Cys Tyr L^:;u 
60 

Arg Ser Ser lie 

/ 

Pro Arg Val Ser 
? I J 

Gin He Gin A;-: n 
1 'J 0 

Ser Val Gin Thr 



] ] i!^ 115 12 0 

^■^Ji: Wis Thr Pro Ar ;j Thr Met Gin VaJ 11:3 Pcu Thr Val Gin '/al 
1.":':) 1.^0 

iTC' Pro Lys lie 7y:" Asp 1 J. e Ger A?n A:vp Met Thr Val Asn Gl ii 

M-i 115 ]5U 

G ! V ihr f\sn Val Grir Leu Thr Gys Leu Al,^ I'hr Gly Lys Pro '.G u 

r.':- :()5 

iTf Gr^r lie Ger Gtp Arg His lie Ser Pri) Gei" Ala Lys Pro ilio 

1 / G r; a 1 o Q 

iGa Asn Cly Gin 'A/r Leu Asp He Tyr G]y He Thr Arq Asp GJn 

] :■ 5 n^'i 1G5 

Ai>, Gly Glu Tyr G;a Gys Ser Ala Glu A^ n Ala Val Ser Phe iha:. 

p: '0 ;:[iL 10 

Asp V>-i] Arg Lys "l i 1 Lys Val Val Val Asm 1G;0 Ala P r ^s Thr lie 

S 1 5 G : ' I , G 5 

fWri Glu lie Lys G-r Gly Thr Val Thr Pro Gly Ara S^m" Gly Llm.i 



He Arg Gys Glu 'Gy Ala Gly Val Pro Pro Pro Ala Phe Glu Tr^p 
Gl5 Gpii _55 

Tyr- Lys Gly Glu Lys Lys Leu Phe Asn lG y Gin Gin Gly lie Pie 



lb- G:n Asn Phe G'-r Thr Arg Sor He Leu Thr Val Thr' Asn V.A 

Thr 1^1 n Glu His Plie Gly Asn Tyr Thr Gys Va] Ala Ala Asn i.ys 

/■ ''C' G 9'; 50Ci 

Leu Gly Thr Thr Asn Ala Ser Leu Pro Leu Asn Pro Pro Ser Thr 

A": 5 HP AH. 

Ala Gin Tyr Gly Tie Thr Gly Ser Ala As[. Val Leu Phe Ser C^ys 



Trp Tyr Leu Val L^ u Thr Leu Ser Ser Phe Thr Ser He Phe Ayr 
A; 5 :4() .;4 5 

Leu Lys Asn Ala i :.e Leu Gin 

35 0 

210> H3 

g::ii> 1797 

.nGA> PNA 

'.■13> horno Sapien 
^'10 0> Ll3 

rigtggttcga tgggaaqgat ctttctccaa gtgtjPtcctc ttgaggggag 5i!' 



lt.!..Mqv:t q'."]Ct C'/aqqa ^ ^ 1 1. 1 cjq'-^iVa t rqataaaqct Iqqcaatqaq I'lO 

. i. ; 1 ^. aa- M ia <it ^. Cat^qq ci(}<.}ac(.},i^jct att.qaqt qaq a .::ccaacaaq 1)0 

("'t qct 1 1 t: aa ccai a :jt t. qca a t: qqa(jLa.: 1 1 tcqaaatcaa t q 1 1 cca .".laq 200 

^ a-' aia'j.iqqa qa^a'^qqqqt qa a c t. t.. t a., a a at. a j ;:^t_ q t_qq t qqt aa t '"l a 

( 0 qal avatq at:.:accqatQ qcqr":t qqq t q(^t_ gqt qqt :: aaqztc^.qa 30'"t 

t. at qc.iqq a qa.jq;^Laaq^ qlcctqqaqa t c]t :it 1 1 cc t cai 3 t qar.'ict 30'"i 

tO qc^'^qcjct. g aqqa::aqcc:: qt. act t: ct: ::c ttqatqcaqa c::.-^ 3i::a'.a::c -l'^)'"' 

t a a-i'.^.iaaai a 1. jq t :^3 q g qt 7ca t 3 :j jaaiqa ? ^"a-ajc jqqa ;:c ■i.^'* 

1 aM_. ca'.a.;t q q .n a ::q ::q t :: aqacatajaq- a at a t q a a q^gqqtaqjc 

■ i.n;ta:aa(^t c a.jiacccaqg qa ag 1 1 :'aqa atcaaaqqaq aa ::aa(]qC'qa b':>\^ 

car-aqqtatt ■ ' :^ ^q ^t. aa a 3 aqqagq^.a^at qqq :: at: c]aa t g^jz qcc-.:.^ a't^ 

>]rr-cqrr'.}(yj :j accl '"^^t: ■"jaq aaq'^rraq aaa a T':](_iqq r tatq>:raaqa (■/.■"t 

qa t: ;^qaq':7a a ^^a■Jqa■::act c qqqacccaaa qqco::.accqg qaq'z-zaaqq'j V'J'J 

aqagqaqqgc ct-caaqqac ::acaqqqtq- tcaaqqqaag -aaqjaqcza 7 

ctggaaaaca a^^ :]a-zccca ^ ^ qa-jaa^j^^ qcag-aaaqg agacqqqqqt 

eta.: at tq' jc a 'raaaaqqqqa aaatqqa.^a*: aaqqqaqaga aaggaga'^at S'l-O 

ggqtctcc-a ggaagcaaag gggacagqgg catgaaaqga ga^igcagggg 9tnj 

t catgq'::jL:f tcctggagcc caggggaqta aaqgtga^tt. agggagqaaa 9'':'0 

ggcccaccag gtttggatgg ttttcctgga gctaaaggag atcaaggaaa li'iL'Ci 

acatggactg cagggtgttc 'irgggccctcc tggtgcagtg ggacaccaag 

gtg-caaggg tgag-ctgga agtgctggct ccc:tgggcg agcaggactt liO 

'jcagggagaa L^cgggagtcc aggagccaca ggcc;tgaaag gaagcaaagg 11 j 

qgacacagga ':atacaaggac ag'::aaggaag aaaaggagaa tcaggagtta l::00 

caggccctgc aggtgtgaag ggagaacagg ggagcccagg gctggcaggt 1^: 

rrccaaqggag C',":cct ggaca agctggccag aaggqagacc agggagtgaa lO^t: 

aqqatcttct cjqqgagcaag ^jagtaaaggg agaaaaaggt gaaagaggtg 13':. 

aaaactcaqt qr. ccgtcagg attgt'_:ggca qtagtaa::cg aggccggqat 14l 

qaaqtttact a^ragtqgtac ctgggggaca atttgcgatg aagagtggca 1 4 !:aj 



,1.1. it t''t-<jat qccattqtct t ■:^-cq'-at ■jCt: qgqt t a c tccaaaggaa ] 000 

gai^v'^qaqta caaa^jtagga 1 <rv.:a t q qqcagatctg qct.qqataat 150(3 

q 1 1 iq I. qt... c qq..]qq>..icqga gaq t a t.: ac t q I. q-jaqct gca ccaaqaataq 1G(;0 

■ qqqqq'a-at catqa^M.qca g,-' Maq .igqa '.igaagcaggc qtqqag::qca 16!. 0 

q^^qt. at 'qacc qqgriaat:a:ct tt.aai.qq.atc taji/q; a^ cqaq cjtgtcctcgg I'/tnj 

q(q I ait.. at: q t qgqaaqqcag aq^iatatctg aggagttccc tqqgqacaaa 17' it) 

t a.ra^."i'.]'"^';.-t. algqaqaggg a^^^'ait t aat a -laqatcaaca tcattga 17 07 

: 2 10 () 1 4 
a^lll..- S2 0 

-:oi:0' rorr 

0 1 ■ ■ !i( ano Sap i on 
^^^(^ ■ bl 4 

I'O't. Arq /isn Lya I//a lie I.tai Oys Glu Asp Glu Leu Lea Sei" G.a 
1 5 10 1.5 

Thi (:lri Gin Ala A Aa Phe His Gin llr^ Al.. Met r; 1 a Pra. Ph'- tA a 
0 0 0': Oj 

rie Aan Val Prr- Ly.a Pro Lys Arg Arg Asn GLy Val Asn Phe Ser 
a: 4 0 4 5 

Leu Ala Val Va.. V.il lie Tyr Leu lie Lei.; Leu Thr Ala Gly A: a 
^0 ' 55 ^.0 

!01y Lou Leu Va.l V.il Gin Val Leu Asn Leu Gin Ala Ar j Leu Arg 
t) 5 7 ti ■. 5 

Val Leu (Liu Me* Tyr Phe Leu Asn Asp Thr Leu Ala Ala GLu Aj 



Ser Pro Ser Phe S'.er Leu Leu Gin Ser Ala His Pro Gly Glu His 

aL IQti It,:. 

Leu Ala (Lin Gly Ala Ser Arg Leu Gin Val Leu Gin Ala Gin Leu 

110 115 100 

Thr Trp Val Ara V.vl Ser His Glu His Leu Leu '51n Arg Val Asp 

105 130 1;,5 

Asn Phe Thr Glr: Asn Pro tn y Met Phe Ar(:i He Lys Gly Glu Gin 

14 0 145 150 

Gly Ala Pro '^ly Leu Gin Gly His Lys Gly Ala Met Gly Met Pr^:- 

155 160 lo^ 

Gly Ala Pro GT/ Prc) Pro Gly Pro Pro Ala Glu Lys Gly Ala Lys 

17 0 1 7 5 1 8 0 

Gly .Ala rOet Gly Arg Asp Gly Ala Thr Gly Pre* Ser Gly Fro Gin 



]8[. 190 1^5 

■ny f'rc) Pro Gly Val Lys ^; I y Glu Al.i Gly Leu Gin Gly Fro Gin 

0 2 G 2 ]. 0 

(Uy AG:.i Pro Gly Lys Gin (.U y Ala Thr (Gly Thr Pro Gly Pro (^In 

G2G .AGj 



GAy- Gin Pys i.; 1 v Per Pv:-; ^A v Asu CA y CA '/ Leu lie Giv Fro 



\ 0 



CAu Thr GJy Thr Pys Gly Glu Pys (Aly Asp P.'U Gly Pen vv^ 
2.A: ' 25( G'^ 

G^-n- Pys Gly A;;-]:' Arn Gly Met Pys Gly Asp Ala Gly Val 

P^A- 2G'. ?:■ 

'A'o Pro i"Ao/ A.A. Glr Glv Per Pys Gly Asp Phe <21y Arq i 



;A-o Pro CAv :o.'U A A. Gly Phc Vro 221 y Ala Pys 'Ply Asp 



"Av n-u Gin Glv Val Pro GA/ Pro Pro Gl\' Al. 



A i " 



Gly lA s Pro '21y A Aj Pys i::;Py Glu Pro iGLy Ser PA a Gly Ger P?-- 

AGJ AA- P": 

GA/ Arg Ala Gly L^o.i Pro G A/ Ser Fr<:> Gly Ser Pro :^ly Ala GPr- 
: S2 Ap) 

Gly Pen Pys '21y G^^r Lys '21 y Asp Thr 'GA/ Leu Gin Gly Gin G.Ln 

:AiO jjp AGv 

Gly Arg Lys Gly i^Au Ser Gly Val Fro -Uy Pro Ala Gly Val Lys 



Gly Glu Gin Gly Ser Pro Gly Leu Ala G.ly Pro Lys Gly Ala Pro 
2 0 2 3 ''''O 

Gly ':An Ala Gly Gin Lys '21y Asp Gin Gly Val Lys Gly Ser :G-.^r 
3 'PS -piO 4G2 

G A/ Glu G2n Gly V.-i 1. Lys G^ly Glu Lys Gly Glu Arg Gly Glu /Gsn 
110 ' 4 12 1^0 

Ser Val Ser Val Arg lie; Va.l GLy Ser Ser Asn Arg Gly Arg Ala 
4 25 4 A.) 4 22 

Glu Val Tyr Tyr Ser Gly Thr Trp Gly Thr He Gys Asp Asp '.Glu 
4 40 14 P 4 20 

Trp Gin Asn Ser Asp Ala He Val Phe Gys Arg Met Leu Gly Tyr 
4 55 4 ^:"! 4i:.2 

Ser Lys Gly Arq Ala Leu Tyr Lys Val Gly Gvla C^ly Thr Gly Hn 



4 70 r/5 4 BO 

1 .1 ^ ^ '[ I V l.nu Asf^ Asn Va 1 Gin Cys Arq Gly Tiir Gin Sor Thr Lou 

4 8:. 4 90 -r-S 

Trr^ o-r Gys Thr Lys Asn Oor T:p Gly His His Asp Gys Ger His 

5 00 005 5:0 

G'. ;Gu A^^p Alri Gly V..il Glu (^y;-^ Ser Val 
5 15 ' 52 0 

, . ■■ -15 
. I \ ■ *j 4 7 
010 • DNA 
.A G • Woino Gar i 

: 4 0 0 015 

■ '-.■'■r^:-/]cg\.'.' cga.iqqcacia cacniagt^ca trG.q^aaaaa a'V.Accttac 50 

: 'J . ■ , i ■ - t. c i; t v: t c: t t: c t. a a t; tG. 0 q c c c a a . i c I c a c a <s a q t ^.j a q 5 g a q a q c 1 Cm 

a05taagaaq ca t. ca Gaat (K' (::a .iqa acai aa aqqaaagaag aaaaaggcjca lO'^i 

:iaa^ig'a-a..ia a a(p"icici sG. ga tggtaatt.qt t tG. cac>.aH t qqqctaact.O 20i^i 

t qiM qataqq agttcaaqc^;- atfiaatqcaa atcgcctcGc ttgctacaqa 2G 0 

a a g a I a c t a a a a g a t c a c a a c t g t c a c a a c c 1 1 c c g g a a g g a g t a g c t g 3 5: (; 'j 

c c t g a c a c a q a 1 1 g a t g t c a a t < j t . c c a g g a t c a t r t c t q g g a t g g g a a g ^ 3 ': G 

gatgt-jagat ga 0 ct g 1. 1 a c tg^^aacttca gcga<3ttgct ctgctgccca 400 

aaaga^a^tot. tatttggacc aa."igatctct ttcgt'jattc cttgcaacaa 4 'Gj 

t aaa tgaqaa tcttcatgta tt at ggagaa caeca tt cat gatttcccac 5 00 

aaactgcact acatcagt at aact gcattt -tagtrtcta tatagtgcaa 550 

t a g a g c a t a g a 1 1 c t a t a a a 1 1 c 1 1 a c 1 1 g t c t a a g a c a a g t a a a t c t g t 6 (j 0 

g 1 1 a a a c a a g t a g t a a t a a a a g 1 1 a a 1 1 c a a t c t a a a a a a a a a a a a a 64 7 

210> 016 

2 11;- 30 

2 12> PRT 

2 1 3 > Hijni'D Sap i en 

4 00;- oI6 

Met Lys Leu Met Val Leu Val Phe Thr lie Gly Leu Thr Leu Leu 
1 5 10 15 

Leu (Gly Val Gin Ala Met Pro Al,i Asn 2^rg Leu Ser Cys I'yr hvq 
20 25 50 

Lys lie Leu Lys Asp His Asn Cys His Asn Leu Pro Glu Gly Val 
3 5 4 0 4 5 



^ /.sp Leu ^i'hr (Un I.!- Asf:- V.il Asm Val (Mi. Asp H:S Lhc Trp 

LO LL ^^0 

7 0 7 5 

L-u .Leu r-ys r^ys L:o Lys Asp) V,i] LL^- Plu; Cwy tU^o Lys lie Ser 

HO HL 90 

PL*; Val lie Pro (^ys Asn Asri CAn 

'■•■1 

71 • ^j17 

7 ; : ■ 7 7 7 h 
7 ] 7 ' LNA 

. 7 1 7 ■■ 7 one Supi en 
^;7ri ■ -1 7 

ee'Sieijcsjt: c i -qecp u-qeq 1 cp.:jqv- 1 (jqac eecaqqtctg qacjsqaattc 7 0 

eaq- 'e^:q' -"iq q q s' t ■;p"i t a a q ^■■qavp_jc=-i 1 1. a atqaqat.tga qaqaqacLt.t IC'O 

;e-' ■ea^:^'Sa t q 1 1 qr] t t" ; s'Si ua'p:'aea';a ti t. . iqaq( s-iqca qca* s'lqqv-^q'"- ] 7i') 

■aqa t. C'^'^qqq ci^jqccqqcte Lgct.cgeqcc uaqatgtgga atctccttea 20'D 

c q a a a e s: g a a t. g g c t g t g q c c ri c c g e g c g c c q c c c q cqc t g g c t g t g c g 7 50 

ctei^gggcgct qgtgct ggcq ggt.ggct t ct t teat cct egg ett eeectPc 30 'J 

g g t g g t: 1 1 a t a a a a t e t. e e a a t a a g c t a e t a a -a a 1 1 a e t e e a a a g c a : 'j 5 0 

raataiqaaa geat*. t.rtgg atgaattgaa ag-Jt^^agaae areaagaagt -100 

tctta^ataa ttttacaeag atacesai-arr tagcaggaae aqaacaaaac 4 70 

tttcagcttg caaagcaaat tcaatcceag tggaaagaat ttggeetgga 500 

tt ctgttgag etagctcatt atgatgtcct gttgtcctac ccaaataaga 550 

ctcateecaa ctacatetca ataattaatg aagatggaaa tgagattttc 600 

a a ea cat 'jar tattrgaacc aceteeteea g^atatgaaa atgtrs'cgga 0 5 0 

tattgtaeca ectttcagtg ctttctctcc teaaggaatg ceagagggeg 700 

atctagtgta tgttaaetat gcac':jaaetg aagaettctt taaattggaa 750 

cggga^atga aaateaattg ^tetgggaaa attgtaattg eca ;jatatgg 7 00 

gaaaq L 1 1 1 e ciga gga aa t a aggt t aaaaa t gccea^ict g gca 3 ^ggeca S 5() 

aaggagteat sctctaetcc gaecctgetg aetaetttge tcctggggtg OCiO 

aaqtcctat c eagacggttg gaat ^ttect ggaggtggt .j tacagcgtgg 0.50 



c:':.il at(^-;ta .icit.ct ^i^atq qtg^Mqqa-ja ccct clra^^a caaqgt tacc 1000 

-M^jv-aacit aa u^ata'-t t'at. .laa-a t qq^wi 1 1 .r ^ri a ^iq-.j. - r. a 1. 1; qq i. c 1 1 ]05(^ 

-^i:;--At\- a^ jtq- Mta ■ :.:t_^ ^ : a V - t.:t. a..t.aa.:a :..q.:.iqat..act_ no:' 

a^a. iaaaaatq t jvj I qq':M. aaq raceaiacaqa taq^aiqataq ciqaqqaaqtc 1150 

t aa aaqt qc.a": < ,..iaa>it ql. 1 qqaact qqra. 1 1 aataj^qaaa at t 1 1 c:!. a ca 12 00 

■ 'aa.iaaql ca .i (ja t 'a'ai aa t aca a ta.: a a aa aatqaaqt.aa aqaqaattta 1250 

- : a t ^: t. q a t a - : t: a t: c a a a q q a ■ j c a q t a q ;i . i a .^i q a a a q a t a t: q t a 1 (j ' ) 

\ t (M qqqaqq t- - -a c^-qqqa t cat. cjqqt q t 1 1_ qq t qq t. ..it tqaccctcaq i::'5') 

a(.it. qgaqcag ata]t tqtq.ca.i t qa a .^i r t q t. q agqa (j c t. I taj gaacactqaa l'30i) 

aa.iqqaaqqq t qqaq.iact ."i aaaaaacaat 1 1 t a 1 1 tajf -a aqc^tqqqai"q 1 5 ■ 

a.^q.^aq-ai t: L i a t. r i aq t: t. -q. a^ a- q aq ' j-jq'^-iqa ■j.jcr;] j a t.. t ca IOC'' 

a a a : ' t a 1. 1 c a /i q a q ■ a 1 1 a( j - -q t a 1 1. u 1 all. .-i a t "i ■ ' t q a c t c 3 1. a tat 1 ': 5^ i 

a q a a q a a a a c t. a a a t . ^. - 1 q a . j a ^q 1 1 q a t". t q t a a ^ i c a c ] I q a ta.j t a c a g c t 1 ^: - 0 a 

tqqtacacaa ca^t aacaaaa cjagctqaaaa gacctqatqa aggctttgaa 105i;i 

qc.jcaaat>::ta tttatqaaag ttqqactaaa aaaaqtcctt ccccaqagtt lOqa 

v:aqt. qqcrit q (aacaqqataa qa^aattqqq atc-.qqaaat qattttqaqq 105 i 

t;qtLattcca ciaqact:tgqa at*:qct:tcaq g ^aqaqc.-.iaq <.jtat a^:: t aaa 1^00 

aattqqgaaa caaacaaatt ca^cggctat ccaatgtatc acagtgtcta lb50 

tgaaaoatat gagttggtgq aaaagtctta tgatcaaatg tttaaatatc 1000 

acctcactgt ggcccaggtt cgaggaggga t ^gt gtttga gctagccaat 1 05'") 

tccatagtqc tccctttrga ttqtcgagat tatqctgtag ttttaagaaa 2i".'00 

gtatgctgac aaaat ctaca qt attt ct at g aaacatcca ^aggaaatga 2 '"'50 

agac atacag tgtatcattt qsttcaattt tttctgcagt aaaga.a 1 1 1 1 2 1 Cn) 

acag aaat t g ctt ::caagtt aagtgagaga ct ccaggact 1 1 ga ca a a ag 2 1 5i;) 

caacc^aata gtattaaqaa tgatcjaatga tcaactcatg t^t::tggaaa 22Ci:'i 

gagcatttat tgatccatta 'ggattaccag acaggact 1 1 ttatagg::at 225:!:i 

(]t t-a ^ ct. at g c ta:: ^aaqa-iq .:-ZEicaacaaq tatqcaqqqg a<;]t aa 1 1 ::cc OaCia 

aqtjaatttat qatq-^tctqt ttgatattga aagcaa.rigtg gaccattaaa 2 05 'J 

a^tOt-^cl gqgg agaagtqaaq agacagattt atgttg'::agc cttcaaagtg 2 4 00 



1- 1 1 -'1 'r.-;. ' I ciryici' hi^rt tt ' riq t qa..i^:j t: a q^"-^"'t a jqaai a 1 1. t. t. t. t aqa /a1';0 



a a . , t ■. ■ : ' q t. , 1 1 t q fiat t t ■■._] t: q t < } q 1.qj t q ! ; a a ta m ..j a a =.1 q . i a t r q t a a t g q 2500 

qt at at t(jat ^uAiit t t 1 aaa a t. t q q tail .i t_ t 1 ^ja/iat^iaa q 1 1 q a a t" a 1 1 2S00 

a1 .it at aa 

2 ] ■ i> 1 - 
i ■ 7 50 
■. 1 ■ i'RT 

■" 1 ■ Hoinn :tq-a^-ai 
aloq . (-18 

M-1 Trp Asa Oc-a I.^-i H i cn u Ttii Asr> ;'ar Ala Val Ala Thr Ala 

10 15 

Ara Arc taa.) Ara Trp l,"a Ays Ala Aly Ala l.'-a Val Leu Ala aly 

i j 0 5 3 Ci 

0;iy riie Ohr^ t,ou Lou Gly Oho O^u Phe COl.y Trp Fho lie Lys 3rq- 
L Q ; 5 

Aai Asn (ALu Ala Tar' Asa lie Thr Pro hys Hrs Asri Met Ly^ Ala 

50 -^b 

F ri o h e u A s p G 1 u h u L y s Ala Q 1 a Asn l\e L y i^; L y s F' h e L o^ a 



/Asn T'he Thr Gin lie Pro His h(.^a Ala GLy Thr Glu Gin Asn Pne- 
.-:0 0.5 '^0 

GLn Leu Ala Ays (Gin lie Gin Ser Gin Trf) Lys Glu Phe Gly L^q. 

05 lijC' li'tG 

Asp Ser Val Glu L^'U Ala His Tyr Asp Val Leu Leu Ser Tyr ?i'0 
no 115 ISO 

Asn Lys Thr His Pr-j Asn Tyr lie Ser lie lie Asn Glu Asp Gly 
105 100 ' 105 

Asn lOlu He Phe Asn Thr Ser Leu Phe Glu Pro Pro Pro Pro Gly 

ii^ 150 

Tyr t;iu Asn Val S^-r Asp lie Val Pro Pre* Phe Ser Ala Phe S<.'r 
155 10.0 105 

Pro Gin Gly Met Pro Glu Gly Asp Leu Val Tyr Val Asn Tyr Ala 
1 7 ij 1 7 5 1 h (J 

Arg Thr Glu Asp Phe Phe Lys Leu Glu Arg Asp Met Lys He Asn 
It 5 10 'J L'.<5 

Gys Ser Gly Lys He Val Tie Ala Arg Tyr Gly Lys Val Phe Arg 
200 205 ' 210 



■;l 5 



G 1 \- A 1 .1 



n-- Ala Pt'o (Wv VaJ 



'yi Fi'w jiv Asn i.eu i-TC: 



Gly iGy Cw y Va.1 ; n Arg 

::^a) Xbb 



G-n lie L-u A.-^n G^-j Asn Glv Ai-i G]\- A^a.^ Pro G^a..i Thr' 



y "yi Fa c.) 7\ 1 a Aan TG a Tyr Al -i Gyr A r a Arcj Gly .1 1 Aia CA:.\ 



~ra- ii J F r- T A 

2ab 



30 'J 



. n Ays I j'.:}u i ^ra.: G 1 u I .y a 



Met Glv Gly Ser Ala Pro It. 



F' r (..■■ G \- r" Asri G,; 1 



Gcr 'Fhr Gin Lva Val Lya Mat Hi, 



. s 3er Thr .■■■.ari GJu Gal Ghr- Arq 1 Icr Tyr Asn Val lie 



Thr Leu Arq ^ly A G:i Val ^Gl u Tro Asp /.ra Tyr Val lie Ten 



3 Ga 



jly His G\rq Asp ;G?r Tip Val Phe Gly Gl 



He Asp Pro Gin G*;^r 



31y Ala Ala Val Val His Glu He Val Arq Ser Phe Gly Thr L^aj 



4 0'. 



4 05 



Lys Lys (jlu Gly Trp Arg Pro Arq Arg Thr lie Leu Phe Ala Ser 



4 1 



41' 



4 00 



Trp Asp Ala Glu (Glu Phe GJy Leu Leu Gly Ser Thr Glu Trp Ala 
4 GO 4 311 4 .:.G 



Glu Glu Asn Ser Ara Leu Leu Gin Glu Arq Gly Val Ala Tyr He 



4 4 0 



4 4 



Asn Ala Asp Ser IG'-r Tie Glu Gly Asn Tyr Thr Leu Arg Val Asp 

4 05 4 6(:' 4-5 

Gys Thr Pro Leu [let Tyr Ser Leu Val His Asn Leu Thr Lys (Glu 

4 70 470 4 00 



Leu Lys Ser Fro 7\sf' Glu Gly IG^e Glu Gly Lys Ser Leu Tyr (Glu 



4 8 5 



4 90 



4 0^ 



S^:M' 'I' TV Thr Lys Lys S^er Lro L 
L )0 



Gl'.i Lh- S^-r Gly M-t Fr'o 
5 0 '■] b 1 0 



G\u 


I 1 


Le r 
P.eu 


Lys 

r 1 :/ 
.... J 


L--U 

[ ^ 1 r, 

I e 
L 3 0 


f-; 1 y 
A 1. a 


S ' ' r 
S^r 


G 1 *v' 

. - 


Arq 


/ll 

■ . ' ^ . 


r he 
Arg 


C ! u 
Tyr 


4-^ a I 
4Tir 


L4i- 
Lys 


r '1 [■ 

As n 
5 1 u 


Tvp 




Thr 


Asn 


Lys 

J -1 


Lhe 


Ler 


(41 y 


Tyr 


Lr J 

' ■: ■ ) 


Leu 


Tyr 


His 


Sr^r 


Val 

J .J ..) 


'Yyi 


(] 1 u 


TL.r 


Tyr 


t; !. u 

.J • ) u 


Leu 


Va 1 




Lys 




Tyr 


Asp 


Pr- 


M.:^t 




Lys 


' ] 


L i s 


L-.^u 


Lur 


\cil 


Al. 


(An 




A: J 


'■ ' ^ 4 


G 1 y 




Vul 


■5 '6 4 


GJ u 


L e 1 1 


Ala 


A s r i 


■ r 


1 1 e 


V<."i 1 


Leu 


Lro 


P'n-:^ 


Asp 


Oys 


A r Q 


Asp 


T^/r 

0( LJ 


A 1 a 


Va ] 




LrM.i 


Arg 

f) )':> 


Lys 




AL.. 


A:^:p 


Is,-; 
01 e 


I 1 e 


Pyr 


4- e r 


1 1 e 


S ( ^ r 

t ; : 


rv t 


L/s 


111 s 


Fro 


; n 


C ] u 


[4e t 


Ly^^ 


■Thr 


■/ f 

04: J 


0 e r 


Va4 


o e r 




' -:p 

0 4 ("t 


S e I 


Leu 


I- ■ h e 


S ^ ! 


/\ :. a 


Val 


Lys 


Asn 


Phe 


44-1 r- 
0 1 4 


Glu 


I le 


Al a 


Ser 


J J yes 

0 5 


Phe 


Se r 


Glu 


Arg 


]...aj 

e '0 


Gin 


Asp 


l^he 


Asp 


Lys 
0 0 4 


Le r 


Asn 


I-'ro 


1 le 


44;il 
0*-)0 


Leu 


Arg 


Met 


Met 


Asn 


Asp 


Gin 


Leu 


Met 


Phe 
64^ 4 


Leu 


Glu 


Arg 


Ala 


Phe 
07 5 


lie 


Asp 


Pro 


Leu 


(Uy 
6': 0 


Leu 


Pro 


Asp 


Al'G 


6BL 


Phe 


Tyr 


Arg 


His 


Val 

6 0 0 


He 


Tyr 


Al a 


Pro 


L-r 
() '^L 


Ser 


His 


Asn 


Lys 


Tyr 

7 00 


Ala 


Gly 


Glu 


Ser 


Phe 

7 i4 5 


Pre 


Gly 


lie 


Tyr 


Asp 
1 [■■ 


Al a 


Leu 


Phe 


Asp 


1 1 e 

7 1 4 


Glu 


Ser 


Lys 


Va 1 


Asp 

7 0 






Lys 


Ala 


Trp 
7 L 5 


Gly 


lu 1 U 


Va 1 




A r Q 

7 30 


(jln 


.1 i e 


T y r 


Va 1 


A J a 

7 0. 5 


Ala 


Phe 


Thr 


Val 


Gl n 

4 0 


Ala 


Ala 


ALa 


Glu 


4-hr 
1 4 5 


Leu 


Ser 


Glu 


Val 


Ala 

7 50 


211}: 


- ei9 




























1 I : 


- 2 4 




























2 1 .G 


■ L'MA 




























LI 3: 


• Art i f ici a .1 


2'equence 





















:^20: 



' ^'2 -v.- Synt.hetic o 1 iyonuc 1 ^ 'Ot. i d.;? pr't>- 

• 10 V' g: 3 

i q 1 1 q t. ■: } < =i a g q t g c a g ':i t u t (j(.^c ■ "j / '. -I 

•^21 . > :):]A 

■ 2i r"; i f i c ^ i a 1 ^^'-qaf^ni^'^^ 
v2^'- ; ;y:"it hot. i a 1 i yoriir : U.-.)t i d-a prc-ba 

g..i : '.i' a..i(jc gc tc-accjgt.a at I. .a- 22 

■^2 la' -2 1 

— 11 ■; 

-21. adA 

■ "'1 - 1 f i-la! 2aai.iOlia- 



2-,ait. liet. 1 a a 1 1 goriua] e'.'t id" prc>ba 
■^d 

i::*.*tg aat. q :it.. acaa aqg.;K]a^jaa g aagctcttca atgcjcc 4 6 



:dIA 

7-, t ^ i f i c i a 1 S e q u e n c -i 



■ : ■■■ v n t h e t i c 1 i g -a n u L e ^a t i d e [.) r ■ -a b e 
•I'i'a •2:;;: 

' -i":."::. :ac^ i::ac ccagtgagrg tgagc 25 

11: 2 a 
12:- LUIA 

1^: /2r";ificial Sequence 



'M.'--:- ::'ya-ithet ic c-l i ganucleiat i de p^robe 

•:-;iAV ■ t:,;:3 
rg';i(.iaaat.ca ggaatggtgt tctcc 25 

^i2":4 
<2 1 l:- 5 0 
<2 12:' E'NA 

-'2 13: Artificial Sequence 

<^ 22 0. 

'■2^2 3:- Synthetic (21 igonucleot i<ie probe 



<'^00> 62 4 

cttqU-t.t_.ca ccattgqgct. aactttqcty ctaqgaqttc aaqc<:atqcc ^^)0 



